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Through a multi-button, portable 
control station, the operator of 
this Dreadnaught No. 6T-60A of 
the Ohio Machine Tool Company 
supervises six main functions in 
two directions. See contents page. 
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This Wire-Drawing Test 


predetermines the quality of copper rod 


before if is released to the wire mill 


The most conclusive way to determine the 
quality of copper rod is to draw a large 
sample of rod through a die under actual 
wire-drawing conditions. 

For that reason, every lot of copper rod is 
thoroughly pretested in the Belden wire mill 
by drawing coils, selected at random, on a 
special single-head wire-drawing machine. 

Obviously, such large samples, drawn 
through a standard die, instantly show up 


scale, slivers, fins, and other imperfections 
in the copper. Since the drawing operation 
is stopped frequently to permit examination 
of the rod, defective copper is promptly 
identified and rejected. 


This is but one of the many process 
inspection tests which are made continu- 
ously in the Belden wire mill. These tests 
explain why the name ‘‘Belden’”’ stands for 
the highest quality in magnet wire. 


Belden Manufacturing Company, 4633 W. Van Buren St., Chicago, IIl. 


UUUTUUDUUUUVEEUVUUDEAUUD AAU OOANUUEEAT UU DAADU PANDAS 


Belden 


BELDENAMEL 
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° SILKENAMEL ° COTENAMEL 
PAPERENAMEL * FORMVAR ° LITZ WIRE 
and Other Insulated Round and Rectangular Wires 
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Process inspections are 

made atall stages of wire- 

drawing from rod to 
finished conductor. 


F THE MANY BELDEN PROCESS INSPECTION TESTS 
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THE WASHER THAT HAS THE EDGE 


a sf OLISTED ON GOVERNMENT ORDNANCE STANDARDS 
\ PRINTS BEAX 1.234 
; * Shown on ANS36 (Army-Navy Aeronautical 


Standard) 


LOCK 


WASHERS 


PROMPT DELIVERY ON MOST SIZES 


AUGUST 1942 


@ American manufacturing practice 
has shown an increasing tendency to 
specity lock washers wherever they will 
help the machine defeat the effects of 
vibration. 

The well-informed designer goes a step 
further and specifies Everlock Washers to 
assure positive locking of all screws and 
bolts. 

The multiple chisel-like edges of Ever- 
Lock Washers dig in, the whole width of 
the locking tooth—on a line which they 
can hold. Their ‘footprints’ in the metal 
are dashes—not dots... 

Write for the pocket-size specification 
booklet which gives the full facts. 
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TO MANUFACTURERS 
WORKING ON WAR ORDERS | 


On contracts where plastics are required, or H 
where plastics can speed production, the i 
knowledge of our engineers—the experience 
and “know-how” of the oldest company in 
the plastics industry —is available to any 
company in the “Victory business.” 


£. 


inane it’s transparency that’s wanted for gas 


masks or windshields, lightness for aviation parts, 


i 
} 


strength for innumerable structural units, or insula- 
tion for electrical applications . . . Lumarith plastics 


are filling the bill, and filling it fast. 


Lumarith plastics put production speed on the 
double-quick . . . through their adaptability to so 
many production processes. Injection, Compression, 
Transfer, and Extrusion molding of powders! Deep 
drawing and forming of sheets! There’s hardly a 
phase of the war effort that hasn’t felt the acceler- 


ated output generated by Lumarith’s versatility. 
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CELANESE CELLULOID CORPORATION 


Celanese Celluloid Corporation, 180 Madison Ave., New York City, a Division of Celanese Corporation of America. Sole 





Producer of Celluloid* (cellulose nitrate plastics, film base and dopes) . . Lumarith* (cellulose acetate plastics, film base, insulating, 
laminating, and transparent packaging material and dopes) . . Lindol* (plasticizer and lubricant additive) . . and Vimlite* (shatterproof 


*Trademarks Reg. U. S. Pat. Off. 
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Pisses ful the Phillips Recess C 


7 That’s why more leaing firms are specifying 4 ¢ 
‘American PLUS Phillips’’ on their orders for » 
recessed head screws... they get 3 PLUSSES 4 


with every shipment. 
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American PLUS Phillips Screws are 
used to assemble this thermostat 
manufactured by General Controls Co. 


on the, Ma 


American’s Engineers 
lst of the ‘3 Plusses’’ you get 
when you buy American PLUS 
Phillips Screws is the assistance 
of American Screw Company’s 
engineers — the men who pio- 
neered the Phillips Recessed 
Head on hundreds of assembly 
lines. Their fund of experience is 
available to you, for faster driv- 
ing, fewer operations, an average 
of 50% lower assembly cost. 


American’s Laboratories 
2nd of the “3 Plusses’”’ is the 
scientific control over the raw 


The Black & Decker Mfg. Co. em- 
ploysthe ‘’PLUS” on the Electric Valve 
Refacer. 


At vital fastening points in I-T-E Cir- 
cuit Breakers are American PLUS 


Phillips Screws. 


materials and manufacturing 
methods centered in American 
Screw Company's large chemical 
and metallurgical laboratories. 
Here are the testing machines... 
and the technicians...that insure 
the complete dependability of 
American PLUS Phillips screws 
year after year. 


American’s Piece Inspection 
Last but not least of the ‘3 
Plusses” is the piece inspection 
method devised by American 
Screw Company engineers... 


which insures you against any Detroit, Mich., 4-258 General Motors Bldg. 





defects in count or quality. 


New Distributors “’On the Map” 
To Give You Quick Delivery 
American Screw Company en- 
gineering, quality control and 
piece inspection have put the 
Phillips Recess ‘‘on the map.” 
More and more hardware jobbers 
and mill supply distributors are 
stocking American PLUS Phillips 

Screws for you. 


AMERICAN SCREW COMPANY 


Providence, R. I. 
Chicago, Ill., 589 E. Illinois St. 


AMERICAN PRODUCED THE a 


THE IS PRODUCING FOR AMERICA 
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Keep Shafts Aligned 


for VIQGTORY 


EVERY hour in the day, 168 hours in the week, 
is turning out bearings 












































@ Built by 
THE IDEAL ELECTRIC & MFG. CO. 
52 weeks in the year, LSI 
not only for bombers, battleships and guns, but 
for Electro-Plating M.G. sets as well. The SIS 
Spherical Roller Bearings are inherently aligning, 


have maximum capacity to withstand high shock 
loads, and take two-way thrust. Self-contained, 
compact units, they never need adjustments. And in 

return for occasional lubrication, they give a long 


life of useful service. Bearings with those advan- 
5095 






tages can tackle any tough job anywhere. 


Sis INDUSTRIES, INC., PHILA., PA. 
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ALSiMac CAST STEATITE _ 
FOR PROMPT DELIVERY 


ABET ret ah Ee eee ol in mt 
: Ais Oe Pe Stacge 2. ale 
a ea, i ee ee li Soda et BM 
(BE tote 














Our presses and lathes are busy making 
close tolerance AlSiMag steatite ceramics 
of intricate shapes. 













However, where broader tolerances are 
permissible and when comparatively simple 
shapes are required (like those illustrated) 
we can supply cast AlSiMag steatite 
promptly. With the exception of tolerances, 
cast AlSiMag steatite maintains the same 
high quality for which our products are so 
well known. 













Frequently it is possible to redesign a part 
to meet the requirements of casting. If your 
production is threatened by a bottleneck due 
to longer deliveries required for steatite 
insulators, lay your problem before our 
engineers. They will be glad to cooperate 
with you to find ways and means to supply La 
you with AlSiMag cast steatite ceramic ; 
parts in time. 


FE ea LEU 


CHATTANOOGA, TENNESSEE 
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CAGO e CLEVELAND © NEW YORK ® ST.LOUIS © LOS ANGELES * SAN FRANCISCO ® BOSTON ¢ PHILADELPHIA® WASHINGTON, D.C 








This new name in ; 
Fractional HP Electric 
Motors (.0024 To .25 HP) 


We, 


stands por . 


QUICK DELIVERY... . QUALITY TO * 
SATISFY YOUR PRECISION 
STANDARDS... SEASONED 
FACILITIES YOU CAN DEPEND ON 


New to you—but an old story to thousands of users of Oster motor- 

driven appliances—is the 15-year record of Oster in electrical manu- W & 
facture. Since 1926, when Oster developed electric motors for its 

regular line of civilian products, motors for these appliances have 

been built in the Oster plants. 


















The complete appliances are approved by the Underwriters’ Labora- 
tories and other testing agencies, and are in extensive use by various 
government departments (including the armed services) in the United 
States, England, and other countries. 


This experience has been sound preparation for building motors now 
needed for war — in aviation instruments and controls, in tanks and 
ships and submarines, and in a variety of other ap- 
plications — without extensive retooling or revi- 












sion of standards. | You 
Special engineering has been required throughout. | AB-I] 
Therefore we are equipped to provide you with unva 
competent engineering service — including data | the 
sheets on motors we have built, and designs for | Maia 
new motors of desired dimensions, weight, output, | 
and other characteristics within the limitations of acros 
our facilities. Our production experience has familiarized Ye 
us with government specifications, procedures, there 
and requirements. For quick action and satis- _— 
OSTER AP-1 MOTOR ; ‘ indic 
Small permanent maguet factory performance that is a credit to you, ; 
motor developed for a get in touch with Oster. Write, wire, or phone circu 
specific requirement, since now ,,. John Oster Mfg. Co., Racine, Wis. secor 
used for varied applica- 
tions in the war effort. Di- M 
mensions (complete with : 
housing) 1” dia. by 2-9/32” actio 
long. P SIZE RANGE impc 
Complete in housing: 1-1/2” dia. by 2-5/32” 
iieiead evict alee a aaa ie long to 3-1/2” dia. by 5-1/2” long. Windings: Saver 
oe ie a eee is iene shunt, series, or split-field 3-lead reversible amp 
asia te — , en a series. Also permanent magnet motors 1” 
a ne ee dia. by 2-9/32” up. closu 
hous 
Co., 
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” SHORTER INTERRURTIONS— 


saves 
ITB sox 


AND MACHINES! 
ee 





Mera were PR guar 


WESTINGHOUSE “De-ion” 
TYPE AB-I 
CIRCUIT BREAKERS 


You get FEWER service interruptions with the 
AB-I Circuit Breaker on the job, because its accurate, 


unvarying Bi-metal protection acts ONLY when HERE’S HOW WESTINGHOUSE BI-METAL | 





the circuit is actually threatened. Momentary or PROTECTS PRODUCTION CIRCUITS | 

harmless overloads, as when motors are started 

across-the-line, won’t cause unnecessary time outs. Two different metals bonded to- | 
| You get SHORTER interruptions, too, because gether and affected differently by 
there’s nothing to renew or replace. Just move the heat, bend with a curling action | || 
indicating handle which always signals when the under dangerous overloads. This 
circuit has been opened—and service is restored in CG ee NG : | 
suman’ anism of the “‘De-ion” breaker, I 


opening the circuit before danger- 


Minutes mean money when machines are out of 
action. Install these Westinghouse time savers on 
important circuits and pay for them in lost time 
saved! Easy to install—ratings from 15 to 600 
amperes, according to commercial wire sizes—en- 
closures for any service. Call your nearest Westing- 
house Agent—today! Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. J-21187-A 


ous current values are reached. 





Westinghouse 
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FIRMLY ANCHORED WIND- 
INGS stand up under start- 
stop service, momentary 
overloads, or plugging. 


VARIETY OF MOUNTINGS makes it easy 


to ‘‘tailor’’ motor to the machine. 


For portable radio-transmitting stations, commercial refrigerators, unit heat- 
ers, etc., for military establishments. This unit-bearing fan motor is short and 
compact. Bearing and core are a single cast member which assures permanently true 
alignment, quietness, and long life. Sizes from 1.5 watts to 1/25 hp. Variety of 
mountings possible. Bulletin GEA-3684. 


TOTALLY ENCLOSED CONSTRUC- 
TION prevents abrasive metal 
dust, chips, cutting compounds, 
and other foreign materials from 
entering motor. 


specia 
stanti: 
orders 


RIGID BASE AND FRAME for 
permanent alignment on the 
machine. 


BALL BEARINGS meet require- 
ments where thrust conditions 
are encountered. 


For ve 
during c 
marine 

220 volt 


Used on machine-gun coolant pumps, machine-gun loading mechanisms, 
etc., this polyphase motor has smooth pull-up torque for starting and high max- 
imum torque for peak loads. Withstands severe shock. Sizes from 4% to % hp; 


2- or 3-phase; all standard speeds; 25, 50, and 60 cycles; 110, 220, 440, and 550 


volts. Bulletin GEA-1974, 





>quire- 
ditions 


fader tractionals 


for war work Zow 


and avoid delays later 


F you urgently need—or will need—motors for 

war work, we may be able to help you sidestep 
one bottleneck in your production. If you need them 
now, standard motors can often be applied where 
specials at first seemed indicated, and with a sub- 
stantial saving in time. If you will need them later, 
orders placed now can more advantageously be 
scheduled to meet requirements. 


Here is one example. Smith, a manufacturer, 
needed a motor of fractional rating for pumping 
coolant through a machine gun. The motor had to be 
compact, powerful and able to withstand severe 
shock. He needed it in the shortest possible time. 
It looked like a job for a special motor. 


Instead, G-E engineers worked out a method of 
using a standard motor in combination with an 
adapter ring and base. It fully met specifications. 
Smith got a reliable motor. He met his delivery date. 


Standard Designs —Faster Deliveries 


This case is one of dozens where requirements that 
seemed to call for a special motor have been met 
successfully with a standard design which could be 
delivered speedily. 


Even when a special design is necessary, we can 
often cut over-all delivery time by drawing on our 
extensive line of standard motor parts—and match 
perfectly the duty cycle of the driven device. 


Most G-E fhp motors have already donned war 
dress. Some of the standard types, and the war jobs 
they are doing are shown here. See G.E. for fractional- 
hp motors for war jobs. Our facilities, linked with 
our wealth of experience, may help you improve 
product and speed production. General Electric, 
Schenectady, New York. 


The Novy “E’’, for Excellence, has 
been awarded to 92,780 General 
Electric employees in five plants 
manufacturing naval equipment 


For ventilation aboard ship, such as in turrets or galleys; for hull ventilation 
during construction, etc. This capacitor-motor meets Navy shock tests, withstands 
marine and high-ambient conditions. Sizes from 14 to %4 hp; single-phase; 110 and 
220 volts; 25, 50, and 60 cycles; constant speed. Bulletin GEA-3398. 


For submarine signaling devices, acrial cameras, air-raid sirens, portable 
tools, etc. Flexibility in selection of G-E motor parts makes possible quick and 
perfect matching of motor characteristics and duty cycle of the device. Sizes from 
less than 1/100 to 144 hp at speeds from 5000 to 10,000 rpm; a-c or d-c; up to 250 
volts. Bulletin GEA-1942. 








Data on Relaxation Resistance 


of Nickel Alloy Springs 


Report presented at 1941 Annual Meeting 


of the American Society of Mechanical Engineers 


now available in printed form 


The oxidation and corrosion resist- 
ance of Inco Nickel Alloys, combined 
with ability to retain strength at ele- 
vated temperatures, have made them 
useful in many elevated-temperature 
spring applications. When load loss 
at temperatures from 300° F. to 700° F. 
is a criterion, “K” Monel, “Z” Nickel 
and Inconel are comparable to high- 
alloy spring steels, while Monel is 
more nearly comparable to low-alloy 
steels. 


Members of the INco Laboratories 
and Development and Research Divi- 
sion, in cooperation with the A.S.M.E. 
Special Research Committee on Me- 
chanical Springs, have now furnished 
accurate laboratory data for Monel*, 
“K” Monel*, “Z” Nickel*, and 
Inconel*, which point to the follow- 
ing conclusions: 


1. Inconel resists relaxation up to high tem- 
peratures and may be used at high stresses 
up to 650° F. Above this temperature the 


stress must be lowered considerably and a 
slight degree of relaxation must be tolerated. 


2. “Z” Nickel and “K” Monel will withstand 
higher stresses than Inconel at the lower 
temperatures, consistent with their generally 
higher level of mechanical properties. 

3. “Z” Nickel may be used with high stress 
at temperatures up to 550° F. and with re- 
duced stress up to 600° F, 


4. “K” Monel may be used with high stress 
up to 450° F. and reduced stress up to 500° F. 
5. Where other factors such as corrosion re- 
sistance are involved, Monel offers possibili- 
ties as a spring material for temperatures up 
to about 400° F. and at moderate stress levels. 


6. Monel springs should be stress-equalized 
for 1 hr. at 650° F. where relaxation resistance 


« 


is desired. 


7. Inconel springs should be stress-equalized 
for 1 hr. at 900° F. for service at elevated 
temperatures. 


Complete technical information on 
this subject has been published in 
bulletin form. You are invited to send 
for this paper by using the coupon 
below. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N.Y. 


“*Monel” and other trade-marks which have an 
(osm asterisk associated with them are trade-marks 
gmat of The International Nickel Company, Inc. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York, N. Y. 


Gentlemen: Please mail me a copy of the paper “Relaxation Resistance 
of Nickel Alloy Springs" (B. B. Betty, E. C. MacQueen, and Carl Rolle) 


Nome. 
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this war can't be won without RIE: LAS 


%& You need Relays and Solenoids for timing, fusing and releas- 
ing bombs... Solenoids to fire the guns ... Relays to control the 
radio—floodlights—landing gears—navigation aids—turrets. 

Used in practically every type warplane ... government speci- 
aie: fied Relays by Guardian are the finest electrical controls we've 
ever designed ... more control in less space .. . more room for 
guns and bombs... all done with a “know how” that’s unmis- 
takably —Guardian Electric! 


GUN SWITCH HANDLES 
REMOTE FIRING EQUIPMENT 
TURRET CONTROLS 

RADIO CONTROLS 
NAVIGATION CONTROLS 
AIRCRAFT CONTROLS 
BOMB RELEASES 

SOLENOID CONTACTORS 





+ + + + + HF HF F 


— ~~ 





/ im P. S.—Samples only available now for that ‘after it’s over’’ product. 
oe 1627 WEST WALNUT STREET CHICAGO, ILLINOIS nae 






LARGEST LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 


AUGUST 1942 


‘‘Availability’’ is the most important characteristic of 
























any material in industry today—and porcelain insula- 
tion is to be had promptly for any fabricating purpose. 
Sure, it’s versatile. Certainly, it has high insulation 
value, permanence, resistance to acids, thermal shock 
and arcing, just to mention a few of the properties of 
porcelain. Yes, most vital insulation parts can be made 
of porcelain. 

The skill, experience and technical ability of the 
engineers of any of the companies listed below, (Refer 
to ‘‘porcelain”’ in the ‘“‘Guide to Buying”’ section of any 
issue of ELECTRICAL MANUFACTURING for addresses) 
can help put an end to your problem of material scar- 
cities. They are showing product manufacturers where 
porcelain may be substituted successfully and,in many 
cases, at lower production cost. 


SPECIFY PORCELAIN, the time-tested insulation 
material. It meets the pressing needs of today and 
assures future satisfaction. 


SPONSORED BY THE FOLLOWING MEMBERS OF THE 
SPECIAL ELECTRICAL PORCELAIN SECTION 
NEVO ER aR NTO VRE Lg. ORD atm bees WE ed, 





THE AKRON PORCELAIN CO. 
THE COLONIAL INSULATOR CO. 


THE LOUTHAN MANUFACTURING CO 








PORCELAIN PRODUCTS, INC 
ILLINOIS ELECTRIC PORCELAIN CO. SQUARE D COMPANY 
IMPERIAL PORCELAIN WORKS, INC. 








THE STAR PORCELAIN CO. 
THE UNIVERSAL CLAY PRODUCTS CO. 





KNOX PORCELAIN CORP. 
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WITH U.S. ROYAL RUBBER MOUNTINGS 


By protecting the delicate instruments in aircraft, naval vessels, 
tanks and other vehicles used by the Armed Forces, U. S. Royal 


mountings are helping to maintain precision fighting efficiency. How To Meke Your 


Shown above are three of the standard types selected from the Mountings and Other 

; ; 4 . : Mechanical Rubber 
comprehensive line of mountings developed by the engineering Goods Last Longer 
staff of U. S. Rubber during many years of experience in the This Free Booklet, 


: , ‘ “FirstAidto Industry,” 
aviation, railway, automotive and marine fields. 1s Anaibshbe Uneas 


If you are faced with a problem of vibration, transmitted noise ee 
or impact shock in connection with products used in the war 
effort, our engineering staff will gladly consult with you in the 
selection of standard mountings or in designing special mountings. 


“Service Beyond Price and Specifications” 





JINITED STATES RUBBER COMPANY 


1230 Sixth Avenue ° Rockefeller Center + New York In Canada: Dominion Rubber Co., Ltd., Toronto, Ont. 


FAMILIAR NAME ON 


NEW ASSEMBLY 


TOW it’s aircraft engines where 

| sedans “used to grow ...Or plas- 
tics instead of critical metals...or 
welding replacing rivets. The man on 
the assembly line has seen the changes 
taking place—one after another. 

One thing, though, hasn’t changed 
—merely “changed over” to war pro 
duction. In the Torrington Needle 
Bearing, veteran production men rec- 
ognize an old familiar name. For this 
unique beating is proving its adapta- 
bility anew, in applications where its 
advantages mean more today than ever. 


Its ease of installation, for example, 


TORRINGTON 
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is cutting assembly time... enabling 
green hands to “catch on” more rapid- 
ly, experienced hands to work with 
the speed and efficiency war produc- 
tion schedules demand. 

Every feature of the Needle Bearing, 
in fact, is filling some vital wartime 
need. Its small size is saving space 
and critical materials; its simplified 


design is eliminating extra parts and 


assembly steps; its low coefficient of 


friction, assuring smooth performance 
... high capacity and efficient lubrica- 
tion, reducing the need for replace- 


ment or maintenance attention. 


tae ii 


i ee 


And so it is easy to understand why 
the Torrington Needle Bearing is in 
service today on new assembly lines 
all over America—assembly lines 
geared to production-for-Victory. 


FOR INFORMATION concerning capacities 
and sizes, send for Catalog No. 117. Or con- 
sult a Torrington engineer. He ts or 
an expert in adapting the Needle $ “¢, 
Bearing’s unique advantages to % 7 
specific problems. iM 


THE TORRINGTON COMPANY 
TORRINGTON, CONN., U.S.A. © Est. 1866 
Makers of Needle and Ball Bearings 


New York Boston Philadelphia Detroit 
Cleveland Seattle Chicago Los Angeles 
San Francisco Toronto London, England 


EEDLE BEARING 
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ALLEN-BRADLEY CONTROL 


for every operating requirement 


Allen - Brad- 
ley Bulletin 
709 solenoid 
starter — 
open type 
construction. 


The heart of the Allen-Bradley line 
is the A-B solenoid switch. Its accurate 
and instantaneous response to pilot 
controls and its amazing record of 
lifetime service without contact main- 
tenance are giving machinery builders 
valuable opportunities for stepping 


up machine outputs. 


MY 


SOLENOKL 


Allen-Bradley solenoid controls are 
available in an exceptional variety of 
standardized types, ratings, and enclo- 
sures. With standard A-B units you can 
solve practically any special control 
requirement. Send for “The Story of 
the Solenoid Starter”... and read how 
modern control can serve you. 
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MOTOR-CONTROL 


STE saa a 
es 


st- 

1 Determine the type of mechanical motion 
a— Straight-line, curved, or rotary- 

b—Length of travel and overtravel. 

c— Speed and force of movement. 


Roller Fork 


Rod or Choir 
Lever 


Weig 
Operated Operated 
tc 


Single 
Roller 


oy 9) P 
Rubber-tired. 


aa 
3 Distinguish between standard 


duty service 

a— Frequency of operation. 
b — Severity of service. 

c— Atmospheric conditions. 


d—Keep pilot current 
within limit switch rating. 


en-Bradley standard 


Examples of All 
limit switches. 


and heavy duty 





nd— 
2 Take advantage of wide variety of con- 
tact arrangements 


a—Number of circuits. 
b— Interrelation of circuits 

(normally open or normally closed). 
c —\Maintained or spring-return contacts. 
d—Snapover or slow-acting mechanism. 


;s 


we we 
ve ve 
Two Circuit Four Circuit 
es are available in a wide variety of normally 


extra relays can often be avoided. 


Single Circuit 
A-B limit switch 
closed contacts; 


th— 
a Be sure to use the correct enclosure 


plication. 


ermine nature of ap 
Nema classification. 


a— Det 
ct enclosure of correct 


b—Sele 


Water-Tight or 


Dust-Tight 
Explosion-Proof 


Splash-Proof 


Write for Bulletin 801 


Allen-Bradley Company, 1309 S. First St., Milwaukee, Wis. 


BULL 
ETIN 801-2 LIMIT SWITCHES 


FT eae 


2) fees. 
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Properly selected grades 
of mica and binders. For 
commutator segments, 
rings, cones, armature 
slots, etc. Also Heater 
Plate for electric furnaces. 


MICANITE SEGMENTS 


India or Amber Mica fur- 
nished to specification in 
all sizes. High specific 
weight, low compressibil- 
ity and cement content, 


MICANITE RINGS 


We carry molds for many 
standard types of commu- 
tator rings, can make im- 
mediate quotations. For 
estimates on special types, 


send sketch or dimensions. 
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Cold forming sheets for in- 
sulating transformers, field 
coils, armature slots, etc. 
Excellent resistance to hot 
transformer oil. Thicknesses 


MICANITE TAPES 


For insulating all types of 
coils. Made in several com- 
binations. Recommenda- 
tions furnished for specific 


MICANITE TUBING 


Round, oval, square, rec- 
tangular and_= special 
shaped washers or pieces 
for insulating arc lamps, 
grid rheostats and similar 


uniform thickness, from .005” to 4”. 
.020” to 1/16”. 


-we’re ready to 
supply you! 


DIRECTING ELECTRICAL TRAFFIC, guiding 
current along its predetermined path, keep- 
ing electrical equipment on the job to turn 
out more of the nation’s war goods 
that’s the way these MICANITE PRODUCTS 
can help you. 

Always the pioneer in developing tougher, 
more serviceable Mica products, we are now 
working “round the clock” to keep an ample 
supply of the best quality insulation avail- 
able for all the varied requirements of the 
electrical, transportation, communications 
and allied industries. 

And we're ready to fill your needs. Let 
us know your requirements. Send specifica- 
tions or blueprints for prompt action on any 
or all of the products described. 
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operating conditions. apparatus. 
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eS eae tba MICA STAMPINGS 


Special shapes such as 
spools, troughs, flanges, 
bushings, discs, cones, fur- 
nished to _ specifications. 
Also molded over bars, 
rods, etc. 


Round, square, oval, hex 
and other shapes of any 
size. Made entirely of 
Micanite or combined with 
various grades of paper 
and asbestos. 


socensesseees USE THE COUPON TODAY! -#9*299999227; 
MICA INSULATOR CO., Dept. 21, 196 Varick St., New York, N. Y. 
We are sending specifications, blueprints or samples of 
insulation required for__._____ 
Quote prices and delivery. This is NOT an order 
Name Title - 
Company — 


Address 
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ARNWET these 
Herible Plastic Name Plates / 





The Formica Insulation Company 
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\WNNNN SSS 


N “PERMAPRINT” name and direction plates Formica has some- 
thing to offer the manufacturer who has been requested by the 
War Production Board to discontinue use of metals for this purpose. 


“Permaprint’” name plates may be of a flexible type that can be bent 
to the contour of a curved surface, and can be riveted in place with- 
out danger of the material shattering. It is also available in flat, 
rigid types for flat surfaces. 


All lettering is protected by a transparent plastic surface against 
wear or injury by grease or solvents. 


The plates may have a white background and black lettering, or a 
black background and white lettering. Where it is essential that 
serial numbers form a part of the plate a strip of aluminum may 
be inlaid, and into this the serial numbers can be stamped easily 
by the usual methods. 


Formica equipment for this product is large and it is available in 
full to those manufacturers of airplanes and other war equipment 
who must use non-metallic name plates. 


¢ 4638 Spring Grove Avenue °¢ Cincinnati, Ohio 
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A new synthetic solid 


gives you this 
permanent tracing paper 


A remarkable new transparentiz- 
ing agent developed in the K &E 
laboratories—produces this truly 
permanent tracing paper! ALBA- 
NENE is made of 100% long fiber 


strong sharp blueprints... extra 
strength to stand up under con- 
stant corrections, filing and rough 
handling. ALBANENE has ai// the 
working qualities you’ve always 





pure white rags—treated with wanted—and #t will retain all these 
- Albanite—a new crystal clear syn- characteristics indefinitely. 
at thetic solid, physically and chem- Make ALBANENE “prove it” on 
h- ically inert. ALBANENE will not your own drawing board. Ask 
rt, oxidize, become brittle or lose your K &E dealer or write us for 
transparency with age. an illustrated brochure and gen- 
st Equally important, ALBANENE_ erous working sample. 
has an excellent drawing surface 

xs that takes ink or pencil beautifully EST. 1867 
- and erases with ease...a high de- KEUFFEL a ESSER CO. 
ay NEW YORK— HOBOKEN, N. J. 
ily or of sara. seamen: that makes CHICAGO - ST. LOUIS - SAN FRANCISCO - LOS ANGELES 

: tracing simple and produces DETROIT = MONTREAL 
in ¢ 
ont * 

i 
‘ A 
110 4 
om ; REG. U.S. PAT. OFF. 
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7 LITERATURE ON “DO’S” AND “DON’T’S” 
OF PLASTICS... Helpful technical booklets con- 
taining data on types and forms of BakELitE 
plastics, and the most efficient methods of fabrica- 
tion. This literature will help you to choose the 
right plastic for each job, save time and avoid 
errors. 
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3 Ways “BAKELITE” PLASTICS HEADQUARTERS Help Speed Production 


2 GEARING OUR LABORATORIES TO YOURS 
. . . Bakelite Laboratories offer a two-fold service. 
They are ready to help you utilize present plastics 
in war production. They will also develop new 
formulas to help solve the problems of highly 
specialized requirements. 
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Tis PICTURE STORY of a molded component for aircraft engines illustrates 
how it is possible to meet these new requirements by combining the correct 
plastic materials with proper designing skill and fabricating technique. 





te Material ‘A,’ the first choice of materials for this me By a radical redesign of t!e plastic part and its meta Be Yet, cracks still occurred whien the metal sections were 
lectrical part, is a low-loss type of plastic used generally for inserts, dielectric failure was remedied completely. However, machined after molding. Material “C” was then tested in 
adio insulation. But, the part failed in arc-over at reduced cracking still presented a problem which the design engi- order to obtain better machining strength. Although this 
pressures due to high elevation and also in dielectric break neers attempted to solve by switching to material “B,” and tougher plastic machined satisfactorily, there was. still 
lown because of incorrect design. Also, as the sectional view by building a proper jig to remove the molded part squarely evidence of continued cracking over the “ears” of t 
shows, cracks occurred when the sprue was broken while from the mold itself, molded piece 


pening the mold, caused by lines of weakness set up by im- 





proper flow properties of this material in this particular 
molding process. 
i 
| 
i 
| 
| 
4. By filing smooth the corners of the ring inserts before 5. It was thereupon decided to revert to material “B.” 6. Despite this improvement, two types of cracks still 
ey were inserted in the mold, internal strains were relieved, However, in order to obtain the necessary mechanical occurred. One was a radial crack on the face of the r i 
hus eliminating some of the cracking difficulty. This com- strength, the metal inserts were again redesigned to offer originating at the small round center insert. Another was j 
bination of material “C” with the redesigned metal inserts less resistance to the shrinkage of the plastic material. In located in the recess of the base of the tower. The recom 
proved satisfactory mechanically, but the material lacked addition, a circumferential slot was turned in the ring insert mendation that preheating time be increased and t! j 
the required dielectric strength. to a proper depth which made it possible to machine the plasticity be changed from flow 100 at 300 Ib. per sq 
part after molding without exposing sharp corners. This flow 100 at 500 lb. per sq. in. resulted in definite improvement. j 


corrected all cracking due to machining operations. 











ade will you find higher — step by step . . . each new problem 7. As a final step, the mold was redesigned to provide a | 





standards of efficiency thaninthe — solved by experiment and test as it ee ee sch aoe ets | 
engineering of automotive plastics. But appeared. Molding materials were Vis seinforced with a BAKELITE phenolic molding blonk. | 
plastics for combat flying are subjected changed, and changed again, before These changes reduced cracking to an absolute minimum 
to shocks, stresses, and climatic condi- one was found that would neither crack — ‘«¥ “° aren ewe et ee | 
tions that only products engineered for — under unusual mechanical strains nor en ee eer ee pe 
this service will withstand. Manu- fail when subjected to severe electrical | 
facture of parts that rate 100 per cent breakdown tests. Designs had to be 
on all counts brings extreme problems altered, and revisions made in molding 
that demand the closest co-operation technique, in order to meet completely, | 
between designer, materials’ supplier, | on a productive basis, the necessary 
and manufacturer. mechanical and dielectric requirements. | 
In the case of the aircraft component When you are confronted with prob- | 
shown here, each requirement was met — lems such as these, Bakelite Plastics 


Headquarters can help to avoid costly 
and time-consuming experimentation, 
and assure maximum service life for 
strategic plastic products. 








GET “HEADQUARTERS HELP” 
ON PROBLEMS RELATING 
TO PLASTIC MATERIALS, 

DESIGN, AND 
FABRICATING TECHNIQUES 





BAKELITE CORPORATION 
( 


Unit of Union rhide and Carbon Corporation 


<8 
380 East 42nd Street, New York, N. Y. 
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and Conserve Strategic Materials 





3 FIELD WORK ON “FRONTLINE” JOBS 


. Located at important industrial centers 


DURS 


‘vice. ; ; : : 
hin throughout the nation, Bakelite Field Engineers 
ss are ready to give prompt service to manufacturers 


engaged in war production. Fully qualified, they 
‘an frequently solve production problems on 
the spot. 
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Your Sense Iron 
and Steel is Needed Now! 


6,000,000 EXTRA TONS MUST BE 
OBTAINED TO KEEP WAR PLANTS WORKING 


We've got to win this war. To win it, we must 
have equipment. That takes steel—millions 
of tons of it. And to make the steel, more 
scrap is needed. 

Look around your plant or shop. Any old 
machines, line shafting, pumps, gears or 
other obsolete, broken or worn-out equip- 
ment—any old dies, jigs, templates, rolls, 
patterns, molds, tools or fixtures—any old 
pipe, valves or hardware—old autos and 
trucks—anything made of iron or steel that 
you can dig up or tear down will mean 
more tanks, airplanes, ships, guns, shells 


and other armament. 


Many millions of tons of scrap iron 
and steel will be turned back to 


steel producers this year 
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BUT IT WON’T BE ENOUGH! 
6,000,000 EXTRA tons are urgently needed 
—because, on the average, every ton of open- 
hearth and electric furnace steel produced 
today is made up in half by scrap. The steel 
industry must get that quantity to produce the 
steel required to keep war production plants 
running full time this fall and winter. 


Start a special scrap gathering campaign today, 
with a competent man or committee in charge. 
Tell every man in your plant about it—for his 
job, his home, even his life, may depend upon 
it. Post this story on your bulletin boards 
(we'll gladly send reprints). You'll be sur- 
prised how much EXTRA scrap iron and steel 


you can find in your plant and at home, too. 


Then call your nearest junk or scrap 
dealer. Sell it to him, and he’ll 


move it along to the steel mills. 
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This Advertisement Sponsored by 


REPUBLIC STEEL CORPORATION 
General Offices: Cleveland, Ohio 


Berger Manufacturing Division *« Culvert Division 
Union Drawn Steel Division « 


* Niles Steel Products Division + Steel and Tubes Division 
Truscon Steel Company + Export Department: Chrysler Building, New York, New York 


In Cooperation with the U.S. Government's Salvage Campaign 
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In 1921, NORMA-HOFFMANN introduced the Cup 
Mounting—the forerunner of all-.self-protected ball 
bearings. From this, through progressive stages (as 
shown above) has evolved the NORMA-HOFFMANN 
“CARTRIDGE” BALL BEARING—an ultra-modern 
type embodying 30 years of PRECISION BEARING 
manufacture and offering to industry the following 
distinctive advantages: 


SIMPLER AND MORE ECONOMICAL MACHINE 
DESIGN, due to elimination of many costly mounting 
parts and machining operations, otherwise required; 
EASIER AND FASTER MACHINE ASSEMBLY AND 
DISASSEMBLY, since the “CARTRIDGE” BEARING is 
an integrally sealed unit needing no complementary 
mounting parts; 100% GREATER GREASE CAPACITY, 
due to double-row width creating a greatly enlarged 
grease reservoir; COMPLETE AND LASTING EXCLU- 
SION OF DIRT AND FOREIGN MATTER by the use of 
tightly fitting, wearless, all-metal seals; SEALED FOR 
ANY POSITION, since the seals retain the lubricant 
regardless of shaft angle; EASY REGREASING AND 
INSPECTION WITHOUT DISMOUNTING, by means of 
refilling plug and removable seals. 


Write for the Catalog. Submit your bearing problems for study 
and recommendation, without obligation. NORMA-HOFF- 
MANN sales and service engineers, and distributors in principal 
cities stocking ‘““CARTRIDGE”’ BEARINGS, are at your service. 


AURMA-AVFFMANN 
CARTRIDGE 


BALL BEARING 


PRECISION BALL. ROLLER and THRUST BEARINGS 












NORMA-HOFFMANN BEARINGS CORP’N., STAMFORD, CONN., U.S.A. * FOUNDED 1911 
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NORTH DAKOTA 


MINNESOTA 


WISCONSIN 





SOUTH DAKOTA ‘ 
MINNEAPOLIS 


CHICAGO 


PEORIA 
© 


ILLINOIS 


C ENGINEERS spotted in this territory 


to give correct application assistance 



























Macallen Mica Products—Vartex Var- 
nished Cloth and Tapes—Varslot Com- 
bination Slot Insulation— Varnished Silk 
and Paper — Fiberglas Electrical Insula- 
tion—Pedigree Insulating Varnish—Man- 
ning Insulating Papers and Press Boards 
—Slot Wedges—Dieflex Varnished Tub- 
ings and Saturated Sleevings— National 
Hard Fibre and Fishpaper — Phenolite 
Bakelite — Adhesive Tapes — Asbestos 
Woven Tapes and Sleevings —Cotton 
Tapes, Webbings, and Sleevings—and 
Other Electrical Insulating Materials 
Used in the Manufacture and Repair of 
Electric Motors, Transformers, and Other 
Electrical Apparatus. 


Factories and shops located in this area have the 
advantage of IMC engineering service. IMC in- 
sulation engineers get around. They know how to 
apply insulation products . . . time and material 
saving methods of application .. . which you may 
find valuable when put into practice in your plant. 


APPLICATION ASSISTANCE 
ON NEWER MATERIALS 


They are especially helpful in the efficient appli- 
cation of some of the newer insulating materials 
available today. This service is yours for the asking. 
Write to us and we’ll arrange to have the IMC en- 
gineer in your district call at once. Inthe meantime, 
specify and order IMC products. Phone or write 
to nearest office. Shipments can be made. 


HEADQUARTERS FOR INSULATION MATERIALS 


INSULATION MANUFACTURERS 
CORPORATION 


Specialists in Electrical Insulation 


CHICAGO CLEVELAND 
565 West Washington Blvd 1105 Leader Building 
Telephone Central 7320 Telephone Cherry 5338 





Representatives in 


MILWAUKEE DETROIT MINNEAPOLIS PEORIA 
312 East Wisconsin Avenue 11341 Woodward Avenue 316 Fourth Ave., South 309 Kellogg Avenue 
Telephone Daly 5359 Telephone Townsend 8-2577 Telephone Main 8653 Telephone 4-7887 
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TO APPEAR 
IN LATER ISSUES 


WaysiIn Which Meters And 
Instruments Have Been 
Adapted To Today’s Real- 
ities. In greater demand 
than ever before the indicat- 
ing and recording device has 
had to be changed to meet 
service adversities. 


How To Get Along With 
The Least Amounts of 
Vital Metals. By careful 
planning it is possible to 
accomplish veritable miracles 
in doing much with very 
little indeed. Some helpful 
suggestions. 


Making Standard Motors 
Do. Today, the demand for 
high rates of production in 
supplying such components 
as motors calls for less 
specialized specifications and 
here is how the engineer- 
designer can get along with 
standard units. 


Things That We Ought 
To Know Before Tackling 
Your Plastic Molding Job. 
Some authoritative do’s and 
don’ts from one whose activ- 
ities have long included the 
job of making the other fel- 
low’s parts specifications 
work. 


a! ut PU Sy, 
YS 


we 


nN 
4uisngys 0” 







9 


Controlled Circulation Audit, Inc. 
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On the cover: Because the machine is so large (table 72x144 in.) and close 
correlation of operations so important (six main functions, each in two direc- 
tions) the control problem on the Dreadnaught No. 6T-60A is a particularly 
significant one. Separate motor for rapid traverse. Magnetic clutch permits 
operation in either direction, continuous or jogging: de. supply for clutch 
through copper oxide rectifier. 


VOL. 30 NO. 2 





CONTROL COMPONENTS THAT SOLVE SOME AIRCRAFT PROBLEMS 32 


A guide to relays, contactors and controls to meet special conditions. 


WHAT CAPACITOR MOTORS CAN DO 


Pertinent facts regarding an important and sometimes unappreciated 
power unit. 


WASHINGTON SAYS 













36 





39 
HOW CROSLEY WENT ALL-OUT ON WAR PRODUCTION 


Vice President Cosgrove tells how, when and what a maker of diversitied 
products did. 


WAR-TIME PRODUCTS OF ALERT ENGINEERS AND DESIGNERS 45 


42 
















PUSH BUTTON STATIONS THAT MATCH WAR-TIME PRODUCT 
NEEDS .... 50 


Convenient operating centers for many types of light and heavy duty 
products. 


AND SO THEY SAY 






54 











SOME BASIC PRINCIPLES BEHIND GOOD SOLENOID DESIGNS 


Space can be saved, materials minimized and performance improved by 
using the right facts 


36 
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Re-Conversion Will Come 


More than 30,000 American industrial plants, a large number of which are 
makers of complete electrically energized products, are operating under 
WPB’s Conversion Program. In fact, the actual conversion phase of the job 
has passed its peak and is nearing its close. From now on, industry will swing 
into full production those facilities which have thus been provided. In words 
which every engineer-designer and production man well understands we 
have tooled up for Victory; now we must deliver the goods. 


Because of the essential character of the conversion process, the last half of 
1942 is certain to be a period of greatly curtailed consumer supplies of all 
kinds. May 31 brought to a halt virtually all activity in the making of things 
‘“‘for people.’’ As of August 1 stocks of non-priority appliances and equipment 
in the hands of retailers and distributors have shrunk to a literal, even un- 
precedented, minimum. By the end of the year the real pinch of non-avail- 
ability will be felt in many homes and businesses. 


Concurrently, there are signs of some slacking off in the scarcity of basic 
materials which relates itself well to the early necessity of providing for 
replacement appliances and devices in the realm of civilian needs. 


Thus, on the horizon appears very surely, though some ways off, the idea 
of ‘‘re-conversion”’ with all that it implies. Yes, victory models; stripped of 
decoration, reduced to functional essentials and sparing indeed of vital 
materials are likely to appear in very limited quantities before too long. 
British experience has shown the damaging effects of shortages upon civilian 
morale. Because such things must be engineer-designed, production-planned 
and variously distributed before actual appearance in the hands of those who 
may qualify for ownership, the first stirrings become evident some months 
before the tangible realities. 


What does all this mean to the makers of various complete electrically 
energized products, particularly those whose activities have, in the past, 
brought things for people? Surely not any diminution of effort toward the 
successful production of things for war. Surely not any widespread program 
for resumption of mass production of peace-time goods. But rather, the first 
clear opportunity to anticipate the coming of the re-conversion process. 


Thus, looking ahead becomes more important than ever. Evaluating 
trends. Appreciating the advantages and availabilities of specific materials. 
Keeping up with what is new in essential electrical and mechanical com- 
ponents. Preparing for tomorrow, at the same time that today’s war pro- 
duction tasks are done to the utmost of the ability of all. 


Another job in which you and your ELECTRICAL MANUFACTURING may 
continue to work in close harmony. 
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Control Components that Solve 


OR the actuation of various devices incorporated 

in airplanes, such as navigation lights, door trips, 

call buttons, etc., and for starting, stopping and 
reversing various motors there is required a complete 
line of control devices which must be especially designed 
and suited to the particular requirements of commercial 
aircraft service. Military planes have corresponding 
needs. In the main, it is a matter of switches and re- 
lays. Some of the switches also combine the function 
of protective circuit breakers. 

The general requirement for aircraft control equip- 
ment is that it shall operate satisfactorily at those ex- 
treme altitudes and temperatures attained by airplanes, 
that it shall be unaffected by extreme vibration, that it 
shall be constructed to minimum dimensions and mini- 
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SOME aircraft switches offer radical departures from familiar forms 
“ A—This thumb switch for instrument panel mounting may be 
specified for gunfire, turret control or general switch purposes. It is 
of the snap action type, momentary on-off contact B—Some switches 
are of the simple lever switching, multiple circuit type while (C) others 


of this form have position-locking handles. D—One of the lightest 


- 


and smallest of aircraft switches, this one weighs but !4 oz 


D 





mum weight and, above all, that it must be possessed of 
a maximum of reliability. Such qualifications are met 
in devices now made by various control manufacturers 
and their development and construction has involved 
many features not formerly found in similar devices 
which were intended solely for industrial land service. 

The requirements of switches and relays for military 
use are definitely set down in the specifications issued 
by the U. S. Army Air Corps and the same desirable 
features are incorporated in similar devices intended 


for commercial use where, in many cases, they exceed 


} 


1 
t 


1ose demanded for military service. 


WHERE SWITCHES AND RELAYS ARE 
SPECIFIED ON AIRCRAFT 













Alarm Sigaals 
Antennae Circuit Switches 
Boosters 

Call Buttons 
Carburetor Primers 
De-icer Pumps 

Door Trippers 

Flap Controls 

Fuel Pumps 

Generators 

Height Indicators 
Inverters 

Inner-wing Disconnects 


Landing Lamps 
Limit Switches 
Magneto Disconnects 
Navigation Lamps 

Oil Cooler Switches 

Pilot Lights 

Propeller Feathering Controls 
Radio Compasses 

Radio Receivers 

Radio Transmitters 

Remote Control Panels 
Signaling Devices 
Synchronizing Contactors 
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American Automatic Electric Sales 
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HESE ais 

cratt switches 
include an auto 
matic circuit 
breaking function 
\{—This one is 
234 x 3% x 0.865 
in. and weighs but 
4% oz. Max 
capacity 50 amp 
at28volrdc. B 
Circuit breaker 
with trip indica- 
tion. Red buttor 
at lower right 
appears on face 
plate on auto- 
Matic trip-free 
Operation only 
Disappears when 


eset 








Most of the commercial apparatus of the aircraft type 
is constructed for operation at an altitude of 40,000 ft. 
while the operating temperature range varies with the 
ditferent makes, some being capable of withstanding a 
minimum temperature as low as —50O deg. C. (—58 
deg. F.) and a maximum as high as +93% deg. C. 
(+200 deg. F.) Practically all of the commercial 
switches and relays will meet the conditions laid down 
for Army aircraft motors of —30 deg. C. (—22 deg. F.) 
minimum and +50 deg. C. (-++-122 deg. F.) maximum. 
When intended for marine aviation service, units must 
be resistant to salt spray, the general test being an 
exposure to such spray for a period of 200 hr. 

Vibration resistance is specified in terms of gravity 
and the general requirement is that the device shall 
withstand a linear acceleration of 10 times gravity 


See “Aircraft Motors Serve Special Fields,” Etectricar 
MANUFACTURING, July 1942. 
¥ See also “Vibration Is the War Product’s Major Operating 
Adversity,” July 1942. 
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ome Aircraft Problems 





Just as the performance needs of to- 
day’s aircraft require special motors,’ 
so has there become evident a corre- 
sponding demand for specialized con- 
trol components that will meet all 
operating adversities,} too. Resource- 
ful suppliers of electrical and mechan- 
ical parts have provided just such ele- 
ments for the specifier. Here they are 
in quick review; not detailed as to 
“how” or “for what” (for well-appre- 
ciated reasons) but, rather, indicating 
the kinds and types available to the 
qualified engineer-designer. 


(10 G.) that is, that the contacts of a switch or relay 
shall not open when in normally closed position, nor 
shall they close from open position when subjected to a 
force of this amount. Some relays, it is claimed, will 
withstand a considerably greater acceleration without 
unintentional operation. 

A switch or relay must also stand a vibration test, 
in two positions 90 degrees apart, having an amplitude 
of 0.03 in. (total excursion 0.06 in.) up to 55 cycles per 
sec. during which it shall not become inoperable for 
any foreseeable reason. 

Weight also is an important factor in the construction 
of aircraft control apparatus, as in motor construction, 
and weight reduction is attained by the use of plastics, 
aluminum or other light-weight metals in the con- 
struction of the frames. 


MANUAL AND AUTOMATIC SWITCHES 


WITCHES for aircraft service are, in general, of 

two types; the manually operated and the magnetic. 
When a circuit is to be closed or opened, a motor 
started, stopped or reversed locally, the manual switch 
may be used and this should have a current-carrying 
capacity at least equivalent to the full-load current of 
the motor or other device which it controls with rea- 
sonable allowance for overloads. If the control is to be 
remote, that is, from the instrument panel, a tumbler 
or push-button switch is mounted on the panel and 
need have capacity only for handling the comparatively 


light current of a pilot control circuit. While many of 
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these switches function solely to open, close Or reverse 
a circuit, others, especially those for motor control, are 
provided with overload release devices so that they may 
act not only as switches but as protecting circuit 
breakers. 

Phe overload device is of value for the protection of 
the motor which it controls from overload conditions 
and may be of the bi-metallic dise or strip type func- 
tioning as a thermal device, or it may be of the mag- 
netic type operating on the principle of the time-delay 
circuit breaker functioning through the load conditions 
of a magnet coil. 

When the current through the bi-metallic element 
is sufficient to generate a predetermined degree of heat, 
the disc, or strip, snaps open and maintains its open 
position until it has cooled sufficiently to permit re- 
closing. Such reclosing cannot be effected until the 
overload has been removed. Such functioning is quite 
similar to that of the trip-free breakers employed in 
ground service. For air service however, circuit break- 
ers are also made in the non-trip-free construction which 
can be held in closed position regardless of overload. 
This is frequently desirable in airplane control since, 
even with an existing overload, the circuit must not be 
broken nor the functioning of a motor discontinued. 
Such overload operation as this type of circuit breaker 
permits may, at times, result in burning out of a motor 
but this is preferable to a discontinuance of the func- 
tion which the motor performs as this might cause 
damage to, or even total loss, of the plane. 

Overload switches are also made which are rated 
as automatic reset in that, in short time after opening. 
they will reset themselves although, if the overload still 


exists, they will again open. 








R! LAYS serve on both radio and power circuits. A—This radio 

transmission unit is provided with ceramic insulation to control 

direct currents up to 1000 volt, B—Also ceramic-insulated this radio 

transmitter relay has two-pole, double-throw, double-break contacts 

C—This vacuum relay is for high voltage operation; maximum radio 
frequency potential 20,000 volts 


\ “switchette,” believed to be the smallest aircraft 
switch available, has a weight of about 14 0z. and over- 
all dimensions of 134 x 1%. x % in. This little 
switch is single-pole, double-break and its contacts may 
be arranged normally open, normally closed, or for 
double-throw operation. It may be operated by manual, 
lever, by bellows or by other actuating means by move- 
ment of a spring return button in the housing. It is 
corrosion proof, meeting the 200-hour salt-spray test. 
Its carrving capacity is 10 amp., inductive or non- 
inductive load, at sea level to 40,000 ft. 

\ most common type of aircraft switch is the 
tumbler, or toggle, switch which is similar to the con- 
ventional lighting switch but modified to meet the 
special conditions of aircraft service. This means 
that the blades or contacts shall be so held that con- 
tact will not be broken when the switch is closed, nor 
open when it is in the off position, by any extent of 
acceleration up to 10 G. nor during a vibration test 
of simple harmonic vibration having an amplitude of 
0.03 in. (total vibration 0.06 in.) and a frequency up 
to 355 cycles per sec. Some of the commercial va- 
rieties of switches and relays are tested up to as high 
as 110 cycles per sec. 

While some of these switches function solely to 
make and break a circuit, a proportion of them are 
furnished with thermal or magnetic trip for releasing 
the contacts upon overload. A single-pole thermal over- 
load toggle switch is available which, upon overload 
breakage, causes an indicating signal to rise and thus 
give notice of the interruption of the circuit. As soon 
as normal conditions are restored, the lever may reset 
the contacts but, so long as an overload continues the 
switch cannot be reset. This offers the conventional 
overload protection but the same breaker may be con- 
structed without overload protection, and without in- 
dicator, in which case it operates as a plain circuit 
controlling switch. 

\n electro-magnet circuit breaking switch has a 
magnet coil, calibrated for safe carrying load, which 
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yperates on the inverse time principle in that it will 
carry small overloads for considerable time but will 
open promptly on dangerous overloads. It has an ad- 
vantage over the thermal type in that, due to the 
absence of heating elements, the current-carrying capac 
itv, and the minimum and instantaneous trip points are 
not effected by the sudden changes in ambient tempera 
ture which may occur under actual flight conditions. 
The time delay is hermetically sealed and rupture of 
the current occurs within an arcing chamber with 
blow-out contact. The face of the molded plastic Case 
is designed so that the switch may be mounted on the 
back of the instrument panel with the front flush 
therewith. The elongated handle may, if desired, be 
furnished with a luminous lens. 

Multi-blade lever switching keys are employed for 
manually opening or closing circuits or for switching 
from one circuit to another by a simple lever motion. 
The key lever actuates one set of contact springs 
when operated in one direction, another set when 
operated in the other direction, and releases both sets 
of contacts when the lever is in normal position. Or 
dinarily these switching keys have a spring assembly 
on either side and have large spring capacity, some 
times as many as twelve springs on each side being 
included in the makeup. They can also be supplied 
with spring stops on one side, instead of a spring 


assembly, for use where a one-way key with exception- 


ally large spring capacity is required. For use where 


they are subject to extreme vibration, as in aircraft 


service, where there 1s danger that the key might be 
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A {merican Automatic E 


SPRING blade relavs 
a A An electro-me- 
hanical interlocking 
type. B—-Inverter warn- 
ing relay for sounding an 
alarm upon interruption 
of 400 cycle circuits 





accidentally operated or restored, a position-locking 
handle 1s supplied. Such a locking-handle mechanism 
snaps into place and locks when the key is in an 
operating position or when it is returned to mid- 
operation, In the top of the handle of the locking type 
of lever there is a thumb button which must be de- 
pressed before any change in position of the lever 
can be made. 

\ complete line of small-travel switches* has been 
developed for aircraft use. The minimum dimensions 
and light weight of these switches makes them par- 
ticularly adaptable to this type of service. The basi 


Continued on p. 64 


* See also. “Small-Travel Switches for Precision Control.” 
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CMALL-TRAVEL switches 

have their applicability in 
the aircraft field. Here are some 
special adaptations: A—For use 
in the throttle mechanism pro- 
viding positive circuit closure, 
manual release and automatic 
reset. B—Metal-clad, moisture 














resistant, this snap-action unit 
has a large synthetic rubber, 
bellows-type seal around the 
plunger. Rated 25 amp. at 28 
volt dc. C—As modified for 
split contact’’; a recent devel- 
opment 































W hat Capacitor Motors Can Do 


\PACITOR motors are a natural and logical evo 
lution from other motor forms. They are avail- 


nit inca ] . si c 43 ident need 
abie, toa large degree, because ot the evident need 


for performance characteristics not provided, unde 


specific service conditions, by other motors. Thus, the 
polyphase induction motor is a highly reliable and efh 


cient piece of equipment* but there are certain specih 


cation points (where three phase energy is not available 


for the operation of the product) where such a motor 
cannot be used. Single phase motors must then be 
provided. Because single phase induction type motors 
are not, in unmodified form, self-starting, certain desig1 
changes were introduced. These have included phase 


splitting, by means of resistance, or a repulsion start 
and later, when the manufacture of condensers was fur- 
ther perfected, phase S] litting by the use of condensers. 


This latter development has resulted in a decided im 


provement in the performance of the single phase motor 


but leaves it inferior, in general, to the three phase type 
Che latter is cheaper in first cost and gives a more reli 
able operation. Again, three phase power is usually 


obtained at a lower basic rate than is single phase 


power. 

With only single phase available for the operation ot 
the product, the next question 1s the choice of voltage. 
[his question is bound up with the size of motor. On 
110 volts, for example, the size of the motor should be 
below ™% hp. and over that the connection should be 
made to the 220 volts if possible. The reason for this 
limitation is that in starting a motor of more than 1% hp. 
rating, on a 110 volt circuit, a starting current will be 
drawn, which will cause a line voltage drop producing 
an annoying flicker in the lights and also tending, in 


* See “Why Not Py lyphase Motors 2” ELECTRICAL MANUFAC- 


RING, March 194] 


Fig. 1 





V/V OLT-AMPERE relationships The power 
watt) curve, for all ordinates, derives from 
ab X ac = ad 


cumulative fashion, to cause a further current drain to 
assist in the starting of the motor. This results in poor 
starting conditions and is likely to lead to service calls 
Qn a 220 volt line the current drain would not be so 
large and would pass unnoticed with much improved 
starting conditions. There is one more point to con 
sider, for a single phase motor requires, on average, 
about one-third more space than does a three phast 
motor. 

\s is well known, the power in a single phase circuit 
is pulsating. For example, a typical volt-ampere rela- 
tionship is shown in Fig. 1.) On multiplying the re 
spective ordinates the watt curve is obtained. As the 
power input is pulsating it follows that the torque must 
also be pulsating. (In a polyphase motor the torque is 
a constant.) So in any single phase motor great care 
should be exercised to prevent the vibrations set up by 
the motor from being transmitted to other equipment. 
This is especially the case in sheet metal work. The 
vibrations originating in the rotor may be transmitted 
by the shaft and bearings to the base plate, or by rotor 
“hugging” to the driven equipment. By the use of 
resilient mountings of cork or rubber the effect may be 
minimized. These mountings are usually placed under 
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YPICAL speed-torque curve (A); note that the 

torque from the main winding is zero at both start 

and synchronous speeds. B—Connections for reversible, 

Capacitor-start motor For clock-wise rotation join 

T, and Ty also Tz and Tz. For counterclock-wise opera- 
tion T,-T2 and T3-T4 are joined. 
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In overall performance, the capacitor 
motor offers some highly desirable 
characteristics. But to make the most 
of such units calls for a highly realistic 
appreciation of inherent values. Here, 
in brief review, are the basic princi- 
ples, circuit connections and perform- 
ance curves for such product drives. 


the feet of the motor. A rubber ring round the shaft 
close to the seat of vibration is an additional protection. 
Several devices have been developed, all of which give 
a good service. In this connection the question of 
radio interference should also be investigated. With 
the capacitor type motor there are no brush contacts as 
in the repulsion start motor. So that there is little or no 
noise in the broadcast band from the capacitor motor. 

Torque. The object of the phase splitting device is 
to obtain a two phase supply. It may be shown in such 
a motor that the torque is given by an expression as, 

Torque varies as NyNolyIe sin « 
where N,No are the effective turns in the main and 
auxiliary windings respectively, 

I,I. are the currents therein, 

«x is the angle between the currents. 

In a true two phase machine « = 90° and the torque 
varies as N,°I,? which is the maximum obtainable. So 
the ratio becomes 

Torque Capacitor No Is 
—_ — :— sin 
Torque Two Phase Ni Ik 

It is evident that for the best performance sin = 
should approach unity, in other words the current in 
the auxiliary phase should lead the current in the main 
phase by 90°. From the theory of the single phase 
motor we know that the impedance increases as the 
motor speeds up from short circuit, where the rotor 
winding behaves as a short circuited transformer. As 
the value of the capacity to give a load of 90° at any 
given speed will be different from that required at any 
other speed, it is evident that the capacitor motor will 
not behave as a true two phase motor at all loadings. 
There will be unbalance and a certain amount of single 
phase torque at speeds deviating from the rated speed of 
the motor. Thus the question of vibration damping is 
important. 

Dependent upon conditions the designer could specify 
a condenser suitable for the best starting torque (i.e. 
short circuit position). We will now compare the 
torque so obtained with that of the resistance split 
phase motor. It is a sine qua non in design work that 
the power factor at short circuit should be reasonable. 
This means that the reactive leakage of the auxiliary 


AUGUST 1942 


winding should be kept small. For the split phase motor 
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Fig. 3 GPEED- TORQUE curve for a 34 hp. 1725 rpm., 
110 volt, capacitor-start motor (as shown in 
solid lines) with corresponding speed and cos @ 

for a repulsion start motor (dotted lines 


this means that the number of turns (N») of the auxil- 
lary winding must be kept small. .In turn the torque 
is reduced. For the capacitor motor on the other hand 
the effect of the capacitor is to reduce the reactance of 
the auxiliary winding. Thus more turns may be used 
on the auxiliary winding with subsequent improvement 
in torque. In Fig. 2A, there is shown a typical speed- 
torque curve for a 1700 rpm. motor. 

In general, there are two main types of capacitor 
motor. 

Capacitor start. A form of split phase motor hav- 
ing a capacitor in series with the auxiliary winding. 
The auxiliary winding is opened when the motor has 
attained a predetermined speed. 

Capacitor run, a single phase induction motor with a 
main winding arranged for direct connection to a source 
of power and an auxiliary winding connected in series 
with a capacitor. 

In either type the capacitor may be connected in cir- 
cuit through a transformer. 

The capacitor start motor has a capacitor designed 
to give the best angle («) and so of torque at start. In 
Fig. 2B is shown a typical diagram for a reversible 
capacitor start motor. The arrangement needs little 
comment except to point out that the auxiliary switch 
opens automatically when the speed reaches a predeter- 
mined value. Thereafter the motor behaves as a single 
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Fig. 4 ys voltage motor. Here T; Tz and T3 Ts 
are paired for an applied voltage of 110 
while T2 Ts are connected for 220 volts 


phase motor. Since the auxiliary winding of the motor 
is in circuit for a very short space of time, its heating 1s 
negligible and the coils may be of light copper section. 
The construction of the automatic switch is important: 
it must be free of ‘chatter.’ Should chatter occur, then 
there is a great danger of damage to the condenser due 
to the possibility of applying double voltage thereon. On 
load the condenser is out of circuit and does not enter 
into service in any way as a power factor correction 
device. Fig. 3 gives typical test results of a capacitor 
start motor in full line. The results of a repulsion start 
motor are given dotted for those which show marked 
variation. Fig. 4 shows a typical connection dia- 


gram. The main winding is now wound in two paral- 
lel sections arranged so that they are in space phase. 
In both cases it will be observed that the voltage across 
the auxiliary winding is 110 volts. 

The next type is the permanent split capacitor motor. 
The circuit arrangement is identical with that given 
above except that the short circuit switch is omitted. 
The condenser is now of such a value as to give the best 
performance at rated load and so will be larger than 
for starting conditions. Such a motor may be designed 
to give a good starting torque. It operates much quieter 
than the above type due to the fact that it is a two phase 
motor at load. The winding arrangement for dual volt- 
age is shown in Fig. 5. 


TWO VALUE CAPACITOR MOTOR 


N ORDER to obtain good starting torque and 

quietness of operation in a motor a two value ca- 
pacitor motor is used. This motor as its name implies 
uses two capacitors, the one for starting and the other 
for operation. As the capacitor for operation is in cir- 
cuit during load, its construction must be such that it 
readily dissipates the heat. Usually it is of the oil 
immersed type. To avoid using two condensers an 
auto-transformer may be used as shown in Fig. 6. In 
this figure the auto-transformer is shown as a step up 
on both starting and running connections. This motor 
avoids the pulsations in torque. Since the currents in 

(Continued on p. 114) 


ELECTRICAL MANUFACTURING’ July Cover Wins An Award 


Upon the cover of almost every magazine pub- 
lished in the United States (for the issue in 
current distribution during the first week in 
July) there appeared a reproduction of the Flag 
of the United States of America. This national 
program was sponsored by the United States 
Flag Association, in cooperation with the 
National Publishers Association. 

Winners have been announced and your 
EvectricAL MANUFACTURING has received an 
Honorable Mention. A letter from Director 
William F. Seals of the United States Flag 
Association states: 

“In the magazine Flag cover competition spon- 
sored by our Association, the National Jury of 
Award selected the cover design on the July 
issue of ExecrricAL MANUFACTURING for 
Honorable Mention in the field of trade journals 
the covers of which were reproduced from a 
painting or drawing. 

You have just cause to be proud of this beau- 
tiful cover which is certain to inspire the patri- 
otic fervor of all loyal Americans who shall see it. 
Please accept our hearty congratulations.” 

Awards were made within four major groups; 
monthly magazines, weekly magazines, organiza- 
tion and trade magazines and house organs and 
miscellaneous. Again sub-divided with regard 
to paintings and drawings or photographs. A 





TO ALL WHO SHALL SEE THESE PRESENTS GREETINGS 


Be i haown thet in the Notional program of magazines festering 
on 
thei covers im July of 1942 che Flag of the United Sestm of America 


ELECTRICAL M ANUFACTURING 


bas been awarded 


HONORABLE MENTION 
by 


THE UNITED STATES FLAG ASSOCIATION 


In recognition of its Flag cover so beautiful and inspiring as to have 
comprising eminent American artists, as one of the most 


been selected by the National Jury of Award, 
outmanding designs produced by the Nation's magazines 


grand award accompanied by a Cross of Honor 
was made for the most outstanding of the cover 
designs. This went to “‘House and Garden”. 
The top award in the organization and trade 
magazine group went to “Modern Industry”. 
The only Honorable Mention, for that group in 
the painting or drawing classification, was that 
accorded ErecrricAL MANUFACTURING. 


The National Jury of Award included: 
Vaughn Flannery, Chief, U. S. Office of Facts & 
Figures, (Chairman); Major Royal M. Alder- 
man, U. S. A.; Paul Berdanier, J. Walter 
Thompson; Margaret Bourke-White, Pho- 
tographer; Ernest Button, Chairman, National 
Advisory Council on Government Posters; 
Thomas Craven, Art Critic; David E. Finley, 


Director, National Gallery of Art; Norman 
Bel Geddes, Designer; Cedric Gibbons, Designer; 
Leon Kroll, Painter; Raymond Loewy, Designer; 
Hobart Nichols, President, National Academy 
of Design; Walter K. Nield, Young and Rubicam; 
Norman Rockwell, Painter; Lt. Com. Edward 
Steichen, U. S. N. and Francis Henry Taylor, 
Director, Metropolitan Museum of Art. 
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WPB Holds Full Decision on Materials. WIPB 
now has the final say on allocations of the limited supply 
of raw materials and finished products both to the 
armed forces and to essential civilian needs. This was 
announced by WPB Chairman, Donald M. Nelson 
July 8. Mr. Nelson stated that the Presidential direc- 
tive under which he is working gives him “all the con- 
trol I need” over the Army and Navy Munitions Board 
in the determination of allocation of available supplies 
of materials. WPB relations with the board continue to 
be studied and parts of the board will be brought into 
the War Production Board, but others which are ob- 
vious functions of the Army and Navy will remain 
with the service groups, said Mr. Nelson. He stressed 
the fact that all overlapping between the munitions 
board and WPB must be eliminated. 

Mr. Nelson pointed out that this was a realignment 
of WPB rather than a reorganization and it marked the 
end of the tooling-up period. Important personnel 
changes were also announced. William L. Batt, until 
then director of WPB’s materials division and chairman 
of its materials requirements committee, and James 5S. 
Knowlson, formerly director of industry operations, 
were named as WPB vice-chairmen. Mr. Batt is now 
Mr. Nelson’s chief of staff for war production, serving 
as general assistant and deputy, helping in the deter- 
mination of policies and in the direction of operations 
of WPB. Mr. Batt resigned his chairmanship of the 
requirements committee to assume the new post; how- 
ever he continues as a member of that committee. Mr. 
Knowlson has the responsibility for program determina- 
tions, serves as Mr. Nelson’s deputy on the combined 
production and resources board and succeeds Mr. Batt 
as chairman of the requirements committee. Amory 
Houghton, formerly deputy chief of the Bureau of In- 
dustry Branches, is now Director General of Operations 
in charge of all WPB operational work, including the 
industry and material branches, appropriate bureaus and 
the field organization. 

This realignment is expected to accomplish five im- 
portant purposes, according to Mr. Nelson. 1. Clear 
the decks to make controlling and expediting the flow 
of materials, WPB’s central effort. 2. Bring the board 
into closer touch with military and international pro- 
duction requirements. 3. Strengthen the “topside’’ pol- 
icy, programming and progress-reporting organizations 
of WPB. 4. Concentrate the operating parts of WPB 
under one head. 5. Lighten the administrative load upon 
the WPB chairman so that he can devote his time to 
essential policy decisions and to the increasingly impor- 
tant relations of WPB with the other war agencies. 


Thermoplastics Controlled. The growing impor- 
tance of plastics in the war effort is reflected by the 
action of the Director of Industry Operations June 27, 
in taking control of the distribution of thermoplastics. 
All other types of plastics were already under control. 
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Thermoplastics are used extensively in the manufacture 
of plane and tank parts, gas masks, radios, fire control 
instruments, and a variety of other products. They con- 
sist of several types of plastics which can be reheated 
and reshaped. Order M-154 sets up a “ladder of uses” 
to govern the distribution of all types of thermoplastics 
to all users. The order covers thermoplastic synthetic 
resins and cellulose derivatives. Formaldehyde plastics 
and derivatives are covered by order M-25 and plastics 
with elastic qualities are covered by order M-10, which 
controls polyvinyl chloride and its derivatives. 

Under order M-154, war orders are filled first and 
without restrictions. Civilian uses are divided into four 
classes. After war orders, Class I orders are filled to 
the extent available. After Class I orders are taken 
care of, the remaining available supply is used to fill 
Class IT orders up to 50 per cent. Any residual supply 
over 50 per cent is divided equally between unfilled 
Class II orders and Class III orders. Until September 
1, Class IV will be considered a part of Class III. 
After that date the use of thermoplastics in the manu- 
facture of articles in Class IV will be prohibited since 
Class IV relates to non-essentials. 

Class I includes essential equipment for transporta- 
tion, communications, industrial plants and_ offices, 
health supplies, food production and distribution, tech- 
nical and safety uses, and housing. Class II covers 
commercial equipment, school and educational supplies, 
automobile and bicycle parts, household appliances and 
essential personal items. Class IIT relates to less essen- 
tial commercial, household and personal items. Class 
IV includes articles deemed primarily ornamental or 
non-essential. Thermoplastics made entirely from scrap 
may be used to fill Class III orders without restrictions, 
provided the quality of the scrap product is not suffi- 
cient to permit its use in Class I or Class IT articles. 
Such scrap must be limited to 15 per cent of a pro- 
ducer’s output. 


Machine Tool Equipment Standardized. Manufac- 
turers are now prohibited from making machine tools 
calling for special electrical specifications. WPB’s order 
on this went into effect July 15. The industry is now 
required to comply with machine tool electrical speci- 
fications recently established by the American Stand- 
ards Assn. and developed by the National Machine Tool 
3uilders Assn. (See special insert ELEcTRIcAL MANU- 
FACTURING, December 1941). The types of equipment 
barred by the order include non-standardized types of 
electrical controls, motors and other equipment not nor- 
mally used by machine tool makers. Methods of attach- 
ing such components which depart from the usual tech- 
nical practices are also prohibited. 

WPB expects this standardization to expedite in- 
creased production of machine tools and avoid delays 
which have been incurred in the past because of the 
inability of tool makers to procure readily the special 
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equipment called for in the non-standard specifications. 
Orders placed by the Army, Navy or Maritime Com- 
mission for their own use and orders authorized espe- 
cially by WPB are exempted. 


A-1-A for Canadian Machine Tool Buyers. Cana- 
dian purchasers have been assigned an A-1-A priority 
rating by WPB to expedite the delivery of machine 
tools. Canadian buyers now have the same rating as 
other foreign buyers and are classed with domestic pur- 
chasers in the United States. Purchases by the service 
branches in Canada are not affected by the new ruling. 


Smaller War Plants Corp. Formed. On July 11, 
WPB Chairman Nelson announced the formation of 
the Smaller War Plants Corp. of WPB, with Lou E. 
Holland, president, Mid-Central Associated Defense In- 
dustries, Inc., as chairman. Other members of the board 
of the new corporation are: James T. Howington, Louis- 
ville, Ky., former vice-president Girdler Corp.; Wil- 
liam S. Shipley, chairman of the board of York Ice 
Machinery Corp.; Albert M. Carter, Murphysboro, IIL. ; 
and Samuel Abbot Smith, Boston, president of Thomas 
Strahan Co. 

The new corporation is established with $150 mil- 
lion capitalization. According to Mr. Nelson, its ob- 
jectives are: confine the manufacture of relatively sim- 
ple war items to the smaller factories; extend sub-con- 
tracting ; convert small plants to essential civilian pro- 
duction. “Some work has already been done along all 
of these lines, of course. Now however for the first 
time it will be possible to prosecute a broad. effective, 
well-integrated campaign in this direction,’ said Mr. 


Nels« yn. 


New OPA Labor Office. Creation of a Labor Office 
in OPA with Robert R. R. Brooks of Williamstown, 
Mass., and formerly with WPB, as director was an- 
nounced July 2 by Administrator Henderson. The new 
office acts as liaison agency between organized labor and 
OPA. Mr. Brooks will be assisted by the recently 
created labor policy committee composed of represen- 
tatives of AFL, the CIO and railway labor organ- 
izations. 


11,000 PRP Applications. About 11,000 third quar- 
ter applications under the production requirements plan 
were received up to the July 1 deadline, reported DIO 
Chief Knowlson, with more than 3,000 arriving in the 
final week. The third quarter program under PRP is 
necessarily a stage of transition from primary emphasis 
on the level of preference ratings to a quantitative con- 
trol of material for which ratings may be used. 


Domestic Water Systems Advisory Committee. A 
WPB advisory committee for the domestic water sys- 
tems and irrigation pump industry has been formed 
with William R. Tracy, chief, farm machinery and 
equipment branch, as the Government presiding officer. 
Members of the new advisory committee are: E. F. 
Brown, vice-president, Snow Irrigation Supply Co., 
Los Angeles; W. M. Bryant, Bryant Pump Co., Hutch- 
inson, Kan.; G. R. Deming, president, Deming Co., 
Salem, O.; E. E. Eickmeyer, Dayton Pump & Mfg. 
Co., Dayton, O.; R. L. Harner, Everite Pump & Mfg. 





Co., Lancaster, Pa.; Robert Hula, vice-president, Clay- 
ton Mark & Co., Evanston, IIl.; Donald C. McKenna, 
Pomona Pump Co., Pomona, Calif.; R. Lewis, Fair- 
banks, Morse & Co., Chicago; Henry F. Miller, Goulds 
Pumps, Inc., Seneca Falls, N. Y.; John C. Myers, 
president, F. E. Myers & Bros. Co., Ashland, O.; David 
V. Stewart, president, Columbiana Pump Co., Colum- 
biana, O.; B. N. Sweeney, Stamm-Scheele, Inc., 
Rayne, La. 


Small Diamond Dies Controlled. Small diamond dies 
used in drawing wire were placed under complete allo- 
cation control July 1 by General Conservation Order 
M-181, issued by the Director of Industry Operations. 
Small diamond dies are defined as those having a diam- 
eter of 0.0015 in., or less, and are those used in draw- 
ing wire essential in making many electrical combat 
instruments such as detectors, radios and fire control 
apparatus. These dies may not be bought, sold, trans- 
ferred or delivered without specific authorization by 
WPB, and the Director of Industry Operations may 
specify how dies are to be used. 


Butadiene Under Allocation. Butadiene, basic in- 
gredient for the manufacture of the buna type of syn- 
thetic rubber, was placed under allocation from pro- 
ducers June 27 by the Director of Industry Operations 
with the issuance of Order M-178, effective July 1. 


Tungsten Ores and Concentrates Controlled. On 
June 30, tungsten was placed under further allocation 
and end-use control by an amendment to General Pref- 
erence Order M-29, issued by the Director of Industry 
Operations. The definition of tungsten was broadened 
to include any substance containing recognizable tungs- 
ten, in any stage of process, except alloy steel, high- 
speed steel, tool steel, and finished tools. 


Fewer Questionnaires from WPB. A small but 
welcome measure of relief to American industry may 
result from the War Production Board’s present study 
of its numerous forms requesting information from 
industrial organizations. A committee was formed by 
WPB Chairman Nelson July 4 for the purpose of keep- 
ing a close check on the issuance of new forms, and 
studying of existent forms to weed out those that are 
unnecessary. The new group is known as the Commit- 
tee for the Review of Data Requests from Industry. 
Joseph I. Lubin of New York is chairman. 


Critical Materials Freed for War Use. Hundreds 
of thousands of tons of critical materials frozen in idle 
inventories before July 7, were released for vital war 
production by WPB on that day. This Priorities Reg- 
ulation No. 13 affects thousands of business concerns 
possessing materials, worth hundreds of millions, which 
could not move freely in industrial channels because of 
previous war regulations. In effect, the new regulation 
sets up uniform rules governing the sale of idle inven- 
tories of certain kinds and removes such specified sales 
from previous rules which affected the normal flow of 
materials. The exact amount of materials freed is not 
available, however the total is known to be extremely 
high. Copper and copper base alloys alone, for exam- 
ple, account for 250,000 tons, it is believed. During the 
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period of emergency conversion to war production, it 
was necessary at times to immobilize some stocks of 
scarce material. Now that the conversion program is 
well under way the flow of these materials into the war 
effort can be greatly increased. Effect of the new regu- 
lation is to simplify the necessary procedures. 


New Appeals Branch for Civilian Steel Users. \p- 
peals by manufacturers for relief from restrictions im- 
posed by General Conservation Order M-126, which 
bans the use of iron and steel in the production of hun- 
dreds of common civilian articles, will now be passed 
upon by a new Appeals Branch, set up within the 
Bureau of Priorities, July 5, to handle ail requests for 
exceptions to conservation and limitation orders. The 
\ppeals Section of the Iron and Steel Branch which 
had been operating in New York was recalled to Wash- 
ington and its functions taken over by the new unit. At 
the time of its formation it was announced that the Ap- 
peals Branch would only consider requests from firms 
affected by M-126, but that later it would take over the 
handling of appeals from manufacturers covered by 
certain other conservation and limitation orders. Ap- 
peals from M-126 must continue to be made on form 


PD-437. 


Heat-Resistant Steel Alloys Scaled Down. In order 
to conserve nickel and chromium, heat-resistant steel 
alloys were scaled down to a war-time basis July 3 by 
the Director of Industry Operations. Order M-21-g 
sets up maximum specifications for heat-resistant alloys 
used in metallurgical furnaces, oil refineries, synthetic 
rubber plants, cement mill furnaces and power plant 
equipment. Savings in nickel are expected to exceed 
10 per cent of the annual consumption of the metal. 
Schedule A of the order sets up maximum analyses for 
each type of heat-resistant steel depending upon its use. 


New Price Controls for Machines and Parts. 
Sweeping revision of previous price regulations for ma- 
chines and parts, together with a broadening of controls 
to cover subassemblies, their components and machinery 
services are embodied in Maximum Price Regulation 
No. 136, as amended, which became operative July 22. 
The regulation was amended in order to remove all 
possible obstacles to the expansion of sub-contracting, 
the attainment of capacity production and the mainte- 
nance of special types of contracts for war materials. A 
new base date of March 31, 1942 is provided for maxi- 
mum prices of machinery services and certain machine 
parts as listed; for other machine parts and machines, 
the base date remains October 1, 1941. 


Silver Now on Critical List. Silver is now a material 
of limited supply essential to the war industries, accord- 
ing to WPB. It is no longer recommended to manufac- 
turers as a substitute for less available materials. This 
was revealed July 6 when the Bureau of Industrial Con- 
servation of WPB issued its fourth monthly report on 
the comparative availability of materials. At least 43 
materials have become scarcer since the last report was 
issued June 1. Appearing for the first time in the group 
of materials, supplies of which are “inadequate for war 
and essential civilian uses and in many cases for war 
purposes alone,’’ were: brass and bronze, lithium, 
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molybdenum, acrylonitrile, lauryl alcohol, calcium cyan- 
amide and derivatives, cobalt materials, copper chem- 
icals, glycerol, yellow hydrated iron oxide, manitol, sil- 
ica gel, sorbitol, french zinc oxide, balsa wood, copra, 
fine sizes of diamond dies, chemical pulp cotton, poly- 
stryene, pyrethrum, rotenone, silicon carbide. 


New Curbs on Plastic Molds. Restrictions on the 
production and delivery of new plastics molding machin- 
ery were imposed July 6 by the War Production Board 
“to assure an adequate supply of machinery for the 
manufacture of plastic articles needed in the war pro- 
duction program.” The order, L-159, covers plastic 
injection molding presses, compression molding presses 
(hydraulic, automatic and mechanical), extrusion and 
molding presses, preforming presses, laminating presses, 
tube and rod molding presses, tube rolling machines and 
plastic bonded plywood veneer presses. Approved or- 
ders are specifically defined. Provision is made in the 
order for the production of maintenance and repair 
parts in instances where an actual breakdown has oc- 
curred or where inventories have fallen below a work- 
able minimum. 


To Study Materials and Products. WPB approved 
the establishment of an “office of technical develop- 
ment,” July 14, which centralizes within the board all 
experimental work on new projects designed to expe- 
dite the war effort. The new unit examines the merits 
of inventions and suggestions submitted by citizens and 
referred to it by other agencies. An important func- 
tion is the financing of inventions, of apparent merit, 
through the first step of commercial development, the 
building of “pilot” plants for experimentation with 
new processes and the building of full-scale testing 
models of new types of trucks, cargo boats and planes. 
An appropriation of $100 million for the new agency 
was before the Budget Bureau July 14. 

The Technical Development Office fills a need of 
which WPB executives have long been conscious. It 
is said to have been a favorite idea of Chairman Nelson 
ever since he came to Washington and that he has been 
pressing to have it put into effect since he was named 
WPB head. The Office of Scientific Research and 
Development, set up by President Roosevelt, concerns 
itself principally with inventions directly connected with 
Army and Navy requirements. 

The work of the new agency falls into four general 
categories: 1. Search for new sources of raw material 
supplies, with emphasis on synthetics, including rubber. 
2. Examination of proposals to alleviate transportation 
difficulties including a proposal for large-scale, air- 
cargo planes built of plywood and other non-critical 
materials. 3. Study of substitute materials. WPB has 
been weighing several proposals for the construction 
of oil pipelines with non-steel materials. These sug- 
gestions, as well as numerous others dealing with sub- 
stitutes in other fields, are to be dealt with by the new 
agency. 4. Study of suggestions for simplification and 
standardization. WPB, it is believed, favors standard- 
ized models of machine tools which can be turned out 
in greater volume than the wide assortment of intricate 
types now being manufactured. 

(Continued on p. 146) 
























HILE the various plants of the Crosley Cor- 

poration are humming with patriotic activity 

in every department in the production of a 
wide variety of war materials, we regard all-out war 
production as a temporary contribution of our skill, 
knowledge and facilities. 

For over twenty years Crosley has been producing 
major electrical appliances; and more lately automo- 
biles. It will be again, as soon as the war is won. 
Crosley has laid aside the tools of peace-time produc- 
tion for a time, much as a homebuilder would lay down 
his hammer and saw to pick up a club to join his 
neighbor in hunting down and dispatching a mad dog 
that had terrorized the neighborhood. He would much 
rather be building his house, but the mad dog must be 
disposed of first. 


CHANGE IS COMPLETE 


\ \ THEN Uncle Sam said, “No more home radio 
receivers, no more household refrigerators 
gas and electric ranges—laundry equipment and no 
more automobiles until the war is over,” this meant, at 
Crosley, that all of its manufacturing facilities had to 
be reorganized for war production so that was just what 


we proceeded to do. 


For many manufacturers, the change-over to 100 





Converting from a peace-time to a 
war-time set up has been the eagerly- 
performed job of many a maker of 
complete, electrically-energized prod- 
ucts. Few, however, have had quite 
as diversified a line to relinquish as 
Crosley, including as it did, automo- 
biles, radios, refrigerators, ranges and 
home laundry units. Now 100 per 
cent in war production, the problems 
of re-conversion are actively consid- 
ered, and provided for, too. 


per cent war production meant merely minor changes 
in tooling to adapt the products made in peace-time to 
war needs, or else merely an increased tempo in pro- 
duction. 

For the Crosley Corporation, total conversion to 
war production meant an almost complete abandon- 






























AS Crosley swung over 

in the process of 
conversion. Last do- 
mestic radio off the 
Crosley production line. 
Standing by, in the usual 
order, are: Manager of 
Distribution Ben Roe, 
Vice President and 
Assistant General Man- 
ager George E. Smith, 
Mr. Cosgrove and Man- 
ager of the Appliance 
Division]. H. Rasmussen. 
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How Crosley Went “All-Out” Fe 
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ment of our peace-time manufacturing methods and 
customs. It meant that on floor after floor in our 
various plants tools and machinery used in the manu- 
facture of household radio receivers, electric refrigera- 
tors and other products were moved out to make room 
for equipment needed to make products for war. 

It meant that Crosley workers, from management 
officials to men and women on the production lines, 
also had to be “converted” to war production. Many 
new workers had to be trained. Experienced work- 
ers, with many years of service at Crosley, also had to 
learn new methods and develop new skills. 

Although radio receivers have been one of Crosley’s 
principal peace-time products, the military radio re- 
ceivers and transmitters now being produced for the 
U. S. Signal Corps, the U. S. Coast Guard and other 
branches of the service bear very little resemblance to 
Crosley domestic sets. The other war products now 
being made by Crosley are even further removed from 
anything the company has been making. 


PLANNING AHEAD FOR THE JOB 


NTICIPATING this more than a year before 
A Pearl Harbor, the Crosley management set about 
revising its manufacturing policies and program to con- 
form to the new and changing conditions which it fore- 
saw. Its background of merchandising was augmented 
by a strengthened engineering and research department. 
Products had been designed for the mass market and 
for their saleability. Advertising, sales promotion and 
distributing constituted its principal strength. In the 
future, engineering talent would be more important as 
products for war were developed. 

Soon after these policies had been established and the 
new manufacturing program was well under way, it 
became apparent that Crosley’s peace-time products re- 
quired more materials than would be available as the 
defense or war effort increased. A shortage of these 
materials would mean that the company’s domestic 
operations would be severely restricted. 

To adjust our program and operations to the emer- 
gency that we could see developing, we re-arranged our 
sales organization by setting up a defense products di- 
vision, and opened an office in Washington. By Oc- 
tober, 1940, we were working on a large order for army 
field ranges for the Army quartermaster corps, and we 
had obtained some engineering development projects for 
our expanded engineering department to follow in 
anticipation of later events. 

We had been expanding our factory production or- 
ganization quite rapidly and as we obtained defense 
business, we established more intensive training and 
up-grading programs. As a consequence, we were not 
only able to maintain our factory workers but actually 
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BY R. C. COSGROVE 
VICE-PRESIDENT AND GENERAL MANAGER 
MANUFACTURING DIVISION 
CROSLEY CORPORATION 





to increase their numbers during the conversion period. 
Soon after war was declared, early in 1942, Crosley’s 
domestic products had to be discontinued entirely. 


AUTOS STOPPED FIRST 


UR automobile assembly lines was the first to 

slow down to a halt for the duration. A few 
weeks later, the last Crosley refrigerator was made, 
crated and put in the warehouse. Domestic radio re- 
ceivers held on longest, but, late in April, their produc- 
tion was stopped also. 

Conversion of the production lines themselves started 
as quickly as peace-time manufacturing stopped. On 
to the floors, completely cleared of peace-time machin- 
ery, quickly moved batteries of turret lathes, milling 
machines, and other new equipment for making the war 
products required by Crosley contracts. 

From the beginning of our negotiations with the 
various governmental agencies and departments, 
































through our Washington office, it was our policy to try 
to supply products that had never been made before 
but which could be developed in our own research and 
engineering laboratories. We felt that, in this way, we 
could make a more worth-while contribution to the war 
effort than merely by producing more of what someone 
else had previously developed and produced. 





This 9 cu. ft. Shelvador was the last 


refrigerator ‘down the line."’ 


EMOLITION ot 
production lines 
followed. Here, 
where radios form- 
erly were produced 
are: Mr. Cosgrove; 
Lieutenant D. C. 
Viskniskki, resident 
inspector of naval 
materials; Lieutenant 
George Platts; Vice 
President and Assist- 
ant General Manager 
George E. Smith and 
Ensign F. C. Hum- 
phreys, U. S. N. R. 





Such highly-specialized products naturally required 
a great deal of engineering and testing before final 
approval. We have developed new items that required 
from six to eight months of intensive “round-the-clock” 
engineering and experimental work before they were 
ready for final approval and production. Only one ex- 
ample of some of the intensities of effort called for. 


PERSONNEL CONVERTED 


ONVERSION of our personnel to the new tasks 
C confronting them was no less of an undertaking. 
We manned our Washington office from our headquar- 
ters’ personnel, which worked out excellently. Our 
headquarters sales organization was re-arranged into 
six major divisions, each having responsibilities for one 
general classification of war product. Each of the prod- 
uct managers has the complete responsibility for his 
product, from securing the business through meeting 
the production schedules. 

Our field division managers and other sales person- 
nel, with few exceptions, have fitted into our new all- 
out war program very well. Some of them are now 
expediters and follow-up men for our scheduling and 
planning department, and with very little training, are 
doing a very satisfactory job in what has become a re- 
markably important function. 

Some of our district people have been placed in our 
purchasing department and still others in our sub- 
contracting division. Our headquarters advertising and 
sales promotion people have been continuously active, 
along with the management of the company, in stimu- 
lation work, in meetings, and helping in many other 
ways to aid the total personnel to adapt itself to the 
new program. 

In remarkably short time, we were making excellent 
progress on our war production program. We had 


(Continued on p. 102) 
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Baker Bros 


Equipped with a special fixture mounted on the saddle 
er for holding landing gear parts while drilling and 
he reaming operations are being performed this inverted 
drilling machine has a vertical slide capable of up to 

50 in. of travel. The work is held in special fixture 

nt mounted on slide and fed down over the two rotating 
ad drills. This allows production of two parts at one 
time. Drills have coolant passed through oiltubes 
under 100 lb. pressure which helps to wash chips down- 
ward. Electrical equipment consists of large main 
drive motor and smaller oil pump drive motor; feed is 
engaged by hand cam or rapid advanced by hand 
cam; trip-out is done electrically by large hand button 
or by safety pressure device acting through time dwell 
so that head will not trip back for momentary hard 
spot if duration is not greater than time set. The 
machine is principally for heavy duty deep hole drill- 
ing operations in tough steel forgings where maximum 
stock removal is the main feature desired. 





For sound-checking gears before assembly. 
This special-purpose machine operates mating 
gears, under load, at various speeds end at the 
same time amplifies the sound they produce. 
By reason of the acoustical design of the box, 
gear noise is concentrated at the listening horn 
to approximately 50 times amplification. A 
v-belt drive on the lower spindle, with an upper 
spindle slide which provides changes of center 
distance, is adjusted by means of a screw. The 
two spindles, upon which the gears are mounted 
for test, are free from bearing noise and run in 
double-tapered, precision, sleeve bearings having 
longitudinal take-up. Thes= spindles are adjust- 
ed for center distance having a range of 1}% to 
5\% in. A specially-built multiple speed ac. 
motor provides four speeds forward and reverse. 


National Broach 
and Machine 
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Featuring an adjust- 
able focal length and 
a small light bulb on 
an extension cord that 
may be used to illum- 
inate objects not made 
visible by the larger 
beam, this general util- 
ity lantern has an all- 
plastic housing. It is 
used by railway car 
inspectors, industrial 
plants and servicemen 
and is available in 
red, black and olive- 
drab plastic. Unit 
shown is of transparent 
plastic to _ illustrate 
engineering-design and 
assembly details. Pho- 
to courtesy of Tennes- 
see Eastman Products. 
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Westinghouse Elec. & Mfg. 


To avoid torsional strains, huge alloy steel bolts 
for high temperature, high pressure turbines are 
being tightened to desired tension by means of 
improved electric heaters. These big bolts have 
a hole down their center for measuring the length 
of the bolt before and after heating as well as 
for insertion of the heater unit. In practice, the 
nut is tightened on the cold bolt until it is snug, 
then the 110 volt electric heater is inserted in the 
hole through the center of the bolt and the cur- 
rent turned on. The heat causes the bolt to 
lengthen. It requires about five minutes per 





inch of bolt diameter for the bolt to elongate Ce 

enough for the nut to be given a pre-determined De 

amount of turn. The heater is removed and the tri 

bolt is cooled quickly by compressed air to ref 

minimize flange expansion. wt 

sui 

mé 

: s Ba 

Among the features included in this all hydraulic wit 

self-contained forging press are closed circuit 40. 

operating system, special surge valve, radial tor 

variable delivery oil pressure pump with its use co! 

of ultra-precision tapered bearings and the pro- be 
vision for external adjustment to take up wear 
without dismantling the pump or connections, 
etc., etc. The entire press operation is con- 
trolled from one hand lever. The press is closed 
rapidly by gravity and press cylinder is main- 
tained full of oil during the closing movement. 
The pressure stroke follows up automatically 

Hydraulic Press Mfg. with no appreciable time lag. ane 
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Diamond 
Machine 







Machining time can be reduced, on average, to one-third or 


one-quarter of usual period with this face grinder. 
ized controls are provided. The table drive consists of pistons 
driven by a fluid power pump and assures uniform table speed 
in both directions of travel; the main spindle is driven by 
V-belts; the wheel head can be rotated horizontally as much 
as 15 deg. for concave grinding; two sizes of grinders 
36 in.—-are furnished corresponding to the diameter of the 
grinding wheel and sectional abrasive blocks are chucked 
firmly against a solid rim in both sizes; an improved nozzle 
directs coolant against the grinding wheel; the wheel is 
dressed by a remotely controlled hydraulic wheel turning 
device, adjustable for all positions of the wheel head, and 
added protection is provided against flyirg abrasive particles, 
against splashing of the coolant and against grit. 





Curtis Lighting 


Developed especially for war production indus- 
tries, this fluorescent unit has a non-metallic 
reflector with a tough, white synthetic finish 
which does not discolor but provides a smooth 
surface of high reflectivity for the hard durable 
material of which the reflector is fabricated. 
Ballasts and starters are mounted on top of the 
wiring channel. The units are for two or three 
40-watt lamps or two 100-watt lamps per reflec- 
tor. Eight or ten foot sections may be joined for 
continuous runs at any length, or reflectors may 
be omitted when desirable without interfering 
with the continuous wireway. 


sess! 
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Niagara Blower 


Providing a constant temperature as low as —50 to —80 deg. F this 
cold room air conditioner is used by manufacturers required to test 
or normalize parts, materials and machinery at such temperatures 
and for experimental laboratories. The unit consists of coolers 
operated in stages, the first stage reducing to temperature just 
above the freezing point of water and removing humidity; the 
second stage using a ‘“‘no frost method” to remove the balance of the 
moisture and the third stage producing and holding the required 
final temperature. Moisture is removed from the air below 32 deg. F 
without causing formation of ice on coolers by a special non-freezing 
liquid continuously re-concentrated in a special concentrator. 
















































Built to take heavy 
cuts at high speed 
with carbide tools, 
this hydraulically- 
operated lathe has 
the entire hydraulic 
system housed in 
the cabinet to the 
left which contains 
the motor which 
drives the hydraulic 
pump, the pump it- 
self and the tank 
containing the oil 
for the hydraulic 
system. The motor 
driving the lathe 
spindle is mounted 
in the lathe base 
directly under the 
headstock. It is 
connected with the 
spindle by multiple 
V-belts. The elec- 
tric wiring panel is 
at the right or tail- 
stock end of the 
lathe. The machine 
is completely auto- 
matic throughout 
its cycle. 


Lipe-Rollway 


Built in three types this large capacity, portable, coolant pump 
for automatic application of coolants to cutting tools (especially 
advantageous for abrasive grinding, milling and honing ma- 
chines), is developed to prolong tool life, speed up production 
and lower operating costs. Features are complete portability, 
controlled flow from a few drops to full stream, baffle plate con- 
struction and forced settling fixture to keep coolant fluids clean, 
larger tank capacity (10 and 12) gal.), ball bearing type motors, 
MOUNTING easily replaced driving gears hardened for long wear, cleaning 
BRACKET plug for quick and easy tank cleaning, flexible power shaft 
coupling and easy access to all working parts. On machine 
set-up requiring four to six points of coolant application, each 
has its own coolant flow regulator. 





S. & G. Mfg 


Made of stamped steel with a shock-proof 

mounting bracket, this emergency naval 

hand lantern is connected to a gravity 

type relay which automatically places 

same in circuit upon the failure of the 
normal current supply. 

Gray-Mills 
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This electronic detector signals the presence of contaminating moisture or 
oxygen in the highly purified hydrogen gas commonly used in heat treatment 
of steel. A continuous sample of the purified hydrogen gas (in by hose at top, 
out by hose at base) passes through this two-element tube. If the moisture 
or oxygen is in the gas the tube passes less current, since many of the electrons 
emitted by the filament are converted into negative ions by the water or 
oxygen. In operation, the gas flows through a 2-element tube containing a 
tungsten filament and plate. Electrons flying from the hot filament to the 
plate continually bombard the gas. If the gas is pure dry hydrogen all the 
electrons reach the plate. But, any oxygen or water vapor in the gas, immed- 
iately pick up some of the electrons and form negative ions, thereby reducing 
the electron current. This change of current in the plate circuit indicates the 
degree of impurity in the gas. Indications are read directly upon a specially- 
calibrated, panel-mounted meter. 


Westinghouse Elec. & Mfg. 


Any length drawing may be copied up to a maximum 
width of 42 in. on this continuous copying machine. 
Features include chain drive with gear reducer and % 
hp. variable speed motor; variable speed adjustment of 
belt speed ranging from 2 to 17 fpm.; gear shift lever and 
variable resistor controls; 7-50 watt incandescent bulbs in 


white for direct printing and 7-40 watt amber bulbs for 
reflex printing, etc., etc. 


Remington Rand 


Well-adapted to second operation work this 
bench type turret lathe, for rapid production to 
close tolerances on chucking operations or bar 
work, has a 10 in. swing over the bed and 
saddle wings, 1°, in. hole through headstock 
spindle, and 1 in. collet capacity. The hand- 
lever operated bed turret indexes automatically 
and has an adjustable stop for each of the six 
turret faces. The lathe is equipped with both a 
compound rest cross slide and a handlever cross 
slide, which are interchangeable. The latter is 
furnished with front and rear tool blocks which 
provide three tool positions. A quick change 
gear box supplies 48 longitudinal power feeds 
for the universal carriage, 48 power cross feeds 
for the compound rest cross slide, and 48 thread 
cutting feeds, 4 to 224 per in. The underneath 
motor drive and back gears deliver twelve 
spindle speeds, from 97 to 700 rpm. 


South Bend Lathe 
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HERE magnetic controllers are used in con- 
junction with motor-driven machine tools, 
presses, textile machines, pumps, hoists and 

similar electrically-operated equipment, push button 
stations provide a simple and convenient means for 
governing the starting, stopping or reversing functions. 
These units may be furnished in general purpose en- 
closures arranged for surface mounting and for wiring 
with conduit, or in assemblies constructed for panel 
mounting or plate mounting in a machine cavity. In 
addition, water-tight and dust-tight stations are also 
available, as well as stations for installation in atmos- 
pheres containing hazardous and corrosive gases, vapors 
or dusts. 

Stations with from one to three buttons are gen- 
erally available in two service classifications, namely, 
standard duty and heavy duty. Stations with three or 
more buttons usually are supplied only in the heavy 
duty construction. Where operating requirements are 
normal, standard duty stations are usually preferable, 
due to their compact size and low cost. They are not 
recommended, however, for use with contactors rated 
above 150 amp. nor for voltages above 600. Where a 
station must withstand frequent operation, rough han- 





A Square D B 


VAILABLE in combinations of from one to 8 
units, this general purpose, heavy duty push 
button station (A) has a pressed steel box and 
slip-on cover. An insulating liner (B) is provided 
between each unit base and the box. 





Push Button Stations That Match 


dling by heavy-handed operators and high control cir- 
cuit currents of large magnetic controllers, heavy duty 
stations are normally employed. 


INTERCHANGEABLE ELEMENTS USED 


Mo push button stations are of unit-type con- 
struction and consist of an assembly of push 
button elements, selector switches and pilot lights, each 
entirely self-contained and requiring no additional in- 
sulation when mounted within an enclosure, or on a 
flush plate or panel. All units have the same mounting 
dimensions and may be located in any position in a sta- 
tion. Pilot lights in some instances require space equal 
to two units, where an extra resistor or transformer is 
supplied to reduce the line voltage for the small, low 
intensity lamp there used. 

Heavy duty push button units are generally provided 
with double-break, silver alloy contacts which are 
mounted in a moulded resin block. Momentary con- 
tact types usually consist of two sets of stationary con- 
tacts, each set being provided with suitable terminals. 
On some units, the button and its operating shank are 
of one-piece moulded construction, with no metal in- 
serts that through accident might cause electric shock 
to the operator. The button shank carries the movable 
contact bar, while follow-up springs provide the neces- 
sary overtravel and contract pressure in both directions. 

Units of this type, when provided with one set of 
normally open and one set of normally closed contacts, 
are commonly employed in stations used for 3-wire con- 
trol or automatic starters, since the electric circuit is 
closed or opened only for the moment that the oper- 
ator’s finger has the button depressed. The momentary 
closing of the normally open contacts on the “start” 
button energizes the starter coil, and the circuit is there- 
after maintained through an electrical interlock that is 
part of the starter mechanism and which forms a hold- 
ing circuit around the “start” button contacts. If 
voltage fails, the starter will open and allow the inter- 
lock contacts to drop out. The momentary contact 
“start” button must then be pressed before the starter 
will be closed again after the power supply is re-estab- 
lished. This arrangement thus provides “low voltage 
protection” since it prevents motors from starting unex- 
pectedly with resultant damage to machinery or injury 
to an operator when power is restored. 

When a starter is required to function automatically 
without the attention of an operator, a push button, de- 
signed to maintain its circuit by remaining in the de- 
pressed position until it is released by pressing an ad- 
jacent button, is generally used. In one unit of this 
type, both buttons are interlocked and the mechanism is 
provided with an over-center spring for the required 
snap action. A second type employs an interlock unit 
which acts as a latch when the button is depressed. The 
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| War-time Product Needs 
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ce General Electr: aa ‘ 
RRANGED for front wiring, this 2-button station 
- has a snap-action mechanism providing maintained 
contacts. Two circuits are closed while the other two 
. Clark Contr are open. 
- ‘THs 4-unit heavy duty push button station is 
k equipped with a 440-volt, 60-cycle pilot 
le light, ‘‘start’’ and “stop” buttons and a selector 
S- switch. Enclosure is of heavy gauge steel function by the use of a two-circuit, heavy duty push 
S. button unit equipped with a mechanical jog attachment. 
of ; basil de | a a One arrangement consists of a collar, with a cam-type 
sutton snaps back to its norms on whe > inter- . : “1: . . 
iS, sei aiil : ee ae oes a a ae ° ecw ye = ; operating mechanism, which is mounted in place of the 
ock unit D on 1s operated, releas y > latc ? r¢ . a : ; , 
n- : utton 1s operated, releasing the latch. “ thi standard guard ring. The collar is provided with an 
' push button is made in single-pole, double-pole, three- 
1S ° ° on ° 
way and four-way designs. The contacts are of the 
*T- is - : 
knife-blade type and are designed to open or close the 
ry ; 


7 circuit with quick make-and-break. Where maintained 





if contact units are used, the starter opens when power a ee ee 
ioe fails but automatically recloses when the voltage re- 
my turns, = ging a ee sere 

; maintained in the closed position. ence, maintainec : 

I contact stations provide “ow voltage release” but not Most frequently used of all pilot —— 
—_ “low voltage protection.” trol devices, push-button stations are 
= Heavy duty push button units may also be provided available in a wide range of structural 
og with both circuits normally open or both normally types which offer sufficient flexibility 
closed. For use in conjunction with controllers which of design to cover all possible combi- 
a involve complicated interlocking sequences, several units nations of product control functions. 
ur) are available in which the moving contact makes or Capable of withstanding frequent 

breaks three or more points. In addition, some types operation, rough handling and the 
‘ithe are provided with long-wipe-action contacts designed to high control circuit currents of mag- 
provide either a delayed-opening, early-closing contact, P a 
de- eee eee netic starters, they are well suited for 
or an early-closing, delayed-opening contact. acs senna 2 

de- built-in applications on machine tools, 
ad- industrial equipment and war 
this JOG ATTACHMENTS ARE SOMETIMES USEFUL products. 

m 1s 
1ired N INSTALLATIONS where it is necessary to 

unit “Jog” or “inch” a machine without the use of an 

The auxiliary jogging relay, it is possible to perform this 
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indicator having two positions. When the collar is 
turned in one direction, the button functions normally, 
but when the collar is turned in the opposite direction, 
the button is slightly depressed and the normally closed 
contacts are held in the open position. Hence, with the 
collar turned in the latter direction, the operator is able 
to jog or inch the machine without the possibility of the 
starter locking in through the normally closed contacts 


TYPICAL FUNCTIONS 


| PIGNED for simple, built-in controls, push button station (A) 
has a heavy steel base with 14 and 34 in. knockouts at both ends. 
Moulded phenolic cover and buttons afford protection to operator 
against electrical shock. Unit (B) has a moulded resin cover fitted 
onto a die-cast base. Grooved joints serve as dust barriers. B 





of the unit, which might result in serious damage to the 
machinery because of overtravel of the motor. 
Standard duty, one- and two-button push button units 
are generally of the single circuit, momentary contact 
type and include double-break, silver alloy contacts, 
either normally open or normally closed as required. 
On one unit, both the start and stop circuits are assem- 
bled in a moulded resin block which is provided at top 


OF TWO-CIRCUIT 


MOMENTARY-CONTACT CONTROL ELEMENTS 


OPERATOR CIRCUIT 
BUTTON 
MUSHROOM 

HEAD 

PUSH LATCH 
BUTTON SAFE 
LATCH 

DOWN 


MAINTAINED 
CONTACT 







THREE POSITION 
SELECTOR 


TWO POSITION 
SELECTOR 






































DESCRIPTION 





Normally in position A. Pressing button causes circuit A to open and circuit B 
to close. Releasing button causes element to return to normal position. 





Same as | except with mushroom head operator. 


Normally in position A. Operation same as I, except that button can be pressed 
and latched in position C, a safe position with both circuits open. 





Normally in position A. Operation same as I, except that button can be pressed 
and latched in position B. 





Normally in position A. Pressing “‘Start’’ button causes circuit A to open and B 
to close. Pressing “Stop” button opens circuit B returning element to circuit A 
position. 















Normally in position C with circuits A and B open. Turning knob to left closes 
circuit A only. Turning knob to center or mid-position opens both circuits. 
Turning knob to right closes circuit B only, providing single pole double throw 
function with off position. 








Normally in position A with only circuit A closed. Turning knob to right opens 
circuit A and closes circuit B, providing single pole double throw function without 
off position. 






Cutler Hammer 
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RING 


LUSH-PLATE mounted stations 

are designed for mounting on 

panels or in a machine cavity. An 

outlet box may be provided for 
conduit wiring 


and bottom with metal mounting lugs. On another unit, 
a moulded porcelain block supports the contact mech- 
anisms and terminals for both buttons. A removable 
connecting strap is included as a common connection 
between one side of the start and stop circuits. 

Both standard and heavy duty units may be furnished 
in oil-proof designs for the exclusion of machinery com- 
pounds, cutting oils, etc. One standard duty unit, with 
both normally open and normally closed contacts, has a 
movable contact consisting of a heavy silver-plated disc 
which is free to rotate, thus providing fresh contact sur- 
faces and a wiping action that maintains good conduc- 
tion despite wear of the stationary contacts. A graphited 
fiber packing ring provides an oil-proof seal between 
the button and the button guard. Another unit, de- 
signed for heavy duty applications, employs a rawhide 
diaphragm and rubber gasket to cover the switch mech- 
anism, the button being operated through the dia- 
phragm. 

Safetv latches are sometimes required on push but- 





Edwards ESIGNED for panel mounting, this push but- 
ton unit fits a 27/32 in. hole and is provided 

with a locknut. Contacts are arranged for quick 
make-and-break and are rated at 250 volts or less 
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GPEC! AL, panel-mounted 

selector switch (A) for in 
dustrial applications is water 
tight, dust-tight and oil-proof 
by the sealing action of the 
packing gland which surrounds 
the operating shaft. Self-light 
ing unit (B) has 6-volt lamp it 
push button itself, covered by a 


hollow, translucent cap 





General Electrs 


ton units to prevent accidental or unauthorized opera- 
tion. One form of latch consists of a lever and cam 
which surrounds the button. When rotated into posi- 
tion, the cam depresses the button part way and holds 
the contacts open. Another latch consists of an L- 
shaped bar which can be turned so that its end extends 
over and holds down the button. Padlocks may be used 
in conjunction with these latches to lock a button in the 
neutral position. A second arrangement consists of a 
key-operated cylinder lock which may be used to lock 
a button in several different ways. 

Push buttons are generally formed of moulded resin 
or phenolic and are made concave to fit the finger. 
Standard colors are red for stop buttons and black for 
all other functions, but units are also available in orange, 
yellow, green, blue, brown and gray. Heavy duty but- 
tons are generally supplied with name plates attached 
to the station or mounting plate, while standard duty 
units have identifying lettering engraved on the but- 
ton face. 

Where it is desirable to be able to operate a “stop” or 


“emergency” button without having to look at the station 


to identify it, mushroom head buttons, ranging from 
15¢ to 2% in. diam., are employed. These units have 
a convex surface and generally extend out from the sta- 
tion a greater distance than the standard button, thus 
permitting quick operation by a slap of the hand. They 
are generally made of steel with a baked-on porcelain 
coating in order to avoid breakage and to maintain 
color under frequent operating conditions. 

Mushroom head buttons are also used where the oper- 
ator may find it necessary to push the buttons when his 
hands are covered with dough or other material that is 
being mixed or processed. Another use for these but- 


Continued on p. 118 
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ARTHUR F. VANDYCK, president, Institute of 
Radio Engineers (addressing a convention of the in- 
stitute )— 

“Although the radio industry is doing a tremendous 
job in the war effort, there is danger of a too-confined 


‘compartmentalization’ of knowledge, which results in 
duplication of effort and consequent loss of contribu- 
tion. This, however, recognizes the right kind and 
degree of secrecy. But every laboratory thinks of it- 
self as self-sufficient and wholly competent, and while 
they may be so, for short periods, they cannot be so for 
longer periods of time. Mere coordination through 
executive heads and committees is not importantly bene- 
ficial. Ideas come from the technical workers them- 
selves and each worker is fertilized only by technical 
detail from other workers. 

“If the war continues much longer, ways must be 
found of disseminating information to loyal workers, 
with security from the enemy, or our performance will 
be dangerously handicapped. Our enemies are excel- 
lent organizers in bringing all their abilities into focus. 
\Ve must learn to do the same. 

“Another rapidly moving war activity is standardiza- 
tion of radio material for the armed forces. Radio 
technique and communication practices are now so sim- 
ilar in the main armed services that a high degree of 
standardization is possible, with resultant savings. This 
work has been going on for several months. In con- 
verting the country’s billion dollar radio industry from 
peacetime to war production, radio engineers have 
turned their attention swiftly from apparatus required 
to meet the variable between parlor and kitchen, to 
equipment that will work reliably from the stratosphere 
to an equatorial desert, and have done the job well. 
The training received in the past 10 years of America’s 
tremendous annual radio set output, has stood them in 
good stead.” 


FRANK W. CURTIS, Van Norman Machine Tool 
Co.; past president, American Society of Tool En- 
gineers (addressing the annual meeting, Hartford, 
Conn., A. S. T. E. Chapter )— 

“The war effort has resulted in the development of 
processes and products that otherwise might have been 
delayed. After the war it will be another problem for 
the tool engineer to make it possible for these discov- 
eries to be applied and made available for public con- 
sumption. Automobiles and airplanes are two out- 
standing products that will derive the benefit of scien- 
tific research and thus create a vast number of changes 
in our way of life. America’s increased capacity in the 
production of aluminum and magnesium will bring 
about a tremendous expansion in the use of light metals 
for automobile uses. These metals will no doubt com- 
pete with steel for many purposes. Plastic materials 


54 





Being selected comments of the 
month upon whatever may be 
Rasta, pertinent and timely by industry 
men or other well-known citizens 
and government authorities. 


will be available in larger quantities than ever and auto- 
mobile bodies of plastic design are quite possible to 
conceive. Plastics capable of withstanding heavy blows 
are already available for many war uses and will find 
even more uses in peacetime. 

‘Tool engineering has had an enormous effect upon 
nearly every phase of the advancement of civilization. 
The cost of automobiles, refrigerators, radios, and many 
other products would have been far beyond the reach 
of the average man if it were not for the science of tool 
engineering. Not many years ago, interchangeability 
of parts was considered an expensive undertaking and 
was limited to the manufacture of products in excep- 
tionally large quantities. Today, through the close study 
of manufacturing methods, almost any type or style of 
product can be made interchangeable, even though the 
output be relatively small. 

“The design of a product is one thing and the method 
of making it another. They must tie in with each other, 
because any product no matter how efficient it may 
appear is no better than the tools used for its manu- 
facture. The tool engineer is as important in our in- 
dustrial cog as the designer who is called upon to de- 
velop a product, because without tools and a means of 
producing economically, the most needed type of 
product would be restricted.” 


DONALD M. NELSON, chairman, War Production 
Board (addressing a meeting of the Automotive Coun- 
cil for War Production )— 

“T anticipate that the value of war goods of all kinds 
produced this year will be $45 billion; in 1943 that 
total will be between $70 and $75 billion. I do not be- 
lieve that it can ever rise much above that figure because 
I think that is just about the limit that our economy can 
stand. 

“The materials which would be needed to get sub- 
stantially higher than that simply are not available, and 
as far as we can see now they cannot be made available. 
At peak output the automotive industry alone will be 
producing war goods at the rate of about $12 billion a 
vear; this is approximately one-sixth of total war pro- 
duction and three times as large as the industry’s esti- 
mated 1941 sales of $4 billion. 

“During May automotive producers turned out $63 
million worth of aircraft engines and $24 million worth 
of tanks. By the time this year ends we have got to 
raise airplane production to a rate of better than $150 
million a month and tank production must increase more 
than four-fold. 

“The nation, I believe, has learned that it can do 
much more than it thought it could do in the strictly 
material sense. America’s strength and resources are 
almost infinitely greater than we used to suppose. When 
this war ends we shall have the greatest opportunity any 
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people ever had. We can make of our America Just 
about anything we want to make of it. There is no 
purely material obstacle that we cannot master.” 


OSWALD W. KNAUTH, president, Associated Dry 
Goods Corp. (addressing an industry-wide clinic of the 
3oys Apparel Buyers Assn.) 

“Government cannot change its objective any more 
than a single business can, without great shifts in lead- 
ership. We have suddenly changed from a surplus 
economy to a deficit economy, yet those in the seats of 
power, selected in peace years, dominate business poli- 
cies and those noted for productive efficiency and ad- 
ministrative skill are in secondary positions, 

“The Administration is still pointed toward social 
welfare and inefficiency while industry is being called on 
to increase efficiency. All this confusion at the top 
affects business. Our industries are producing muni- 
tions and will continue to do so. But they are less 
effective than their best, owing to the fact that control 
at the top is in the hands of men less able than the ablest 
that could be found in the country. As long as they 
divert national energy to internal strife we will have 
less power available for winning the war. 

“Businessmen must again become politicians. Not 
just isolated ones and only at election time, but all the 
time. If we continue to neglect that important element 
we will hand ourselves over to the rules others make.” 


BONALD K. DAVID, dean, Graduate School of 
Business Administration, Harvard University (addres- 
sing the Sales Executives Club of New York) 

“Business must begin its planning for the post-war 
period immediately. The wide-scale expansion of indus- 
trial plants as a result of the war needs will provide 
the country with the greatest productive capacity it has 
ever had. Business should contemplate at the end of 
the war an enormous unsatisfied unfilled desire for 
goods—wants so large that they will consume all the 
goods that can be made with all our vast plant capacity, 
if goods are made available to the peoples of the world 
in return for their labor. 

“We must look forward to changes in the thinking of 
businessmen in order to bring business into alignment 
with the changed social and economic conditions. Under 
private enterprise human wants do not mean full em- 
ployment or smooth flow of commodities from producer 
to consumer unless purchasing power is adequate to 
take the goods at prices which yield profits to producers. 
It becomes therefore the problem both of business and 
of government to see, on the one hand, that purchasing 
power is made available through employment and on 
the other to see that the power is transferred into real 
income through low prices. 

“T anticipate that free enterprise will continue to exist 
after the war is over and that it will be a better and 
socially more desirable form than has existed.” 


E. F. McDONALD, JR., president, Zenith Radio 
Corp. (addressing stockholders at the annual meeting 
of the corporation )— 

“Zenith Radio Corp. has enough business on its books 
from government orders to run plants at capacity for 
an indefinite period in the future. While wartime re- 
strictions prevent the disclosure of the exact type of 
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business and the amount now in production or to be 
undertaken, the company feels fortunate that its war 
output is along its regular line of business and that no 
important changes in factory layout or equipment have 
been necessary. We are gaining experience that will be 


invaluable after the emergency is over.’ 


PAUL GARRETT, vice-president, General Motors 
Corp. and chairman of the public relations committee of 
the Automotive Council for War Production (address 
ing a meeting of the council ) 

“Only last January, the automobile industry was in 
the American public’s doghouse. There has been an 
amazing reversal of opinion toward it since that time. 
This has been caused by the achievements of the auto 
mobile builders in war production. The industry has 
been able to accelerate production until now it is deliv- 
ering to the armed forces $12 million worth of military 
equipment a day. 

“Further, through careful planning and an exchange 
of tools, procedures and ideas, the automotive industry 
managed to shift to an all-out war effort with a maxi 
mum change-over drop in employment only 12% per 
cent below December. At the same time, the industry 
has done an outstanding job in utilizing to productive 
advantage the skill, facilities and production capacities 
of its suppliers, parts makers, and all its large group of 
auxiliary concerns included in the current term ‘sub- 
contractors.’ 

“Another factor responsible for the change in public 
attitude is that the industry went through its critical 
period of change-over as a unit of private enterprise, 
without need of government control, through voluntary 
cooperation of a large group of manufacturers and sup- 
pliers bent not on making an immediate showing so 
much as laying the ground-work for a continuing long- 
range war production effort. The final factor is that 
the automobile industry in this short time has been able 
to achieve a complete sublimation of all normal indus- 
trial interests to the needs of a nation at war.” 


FRANK JARDINE, chief engineer, castings division 
of Aluminum Co. of America (writing in the “SAE 
Journal” )— 

“Immediately after the war, automobiles will cost 
more and look very similar to the 1942 model. But 
here are some of the probable features of the second 
post-war machine : improved streamlining, plastic wind- 
shields curved at the corner posts for greater visibility, 
engines located in the rear, frameless chassis, elimina- 
tion of front axle, smaller, lighter engines using 100- 
octane gasoline, superchargers, fuel injection systems 
and hydraulic drives and brakes. Striking changes in 
mechanical design will produce cars which are smaller, 
lighter, lower, and cheaper in first-cost and operation. 

“These conclusions are based on a survey of en- 
gineering opinion. Complete dedication of the auto- 
motive industry to the war effort precludes drastic 
changes in the first post-war models which must be 
made with currently available tools and parts. 

“Engineers express the belief that wartime experience 
in utilizing new or substitute materials and new proc- 
esses will greatly influence car manufacture. Increased 
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LL ELECTROMAGNETIC devices and mech 

anisms employ some fundamental form of solen 

oid whether or not the coil Is rig lly attached to 
ferromagnetic parts or some of the latter are free to 
move axially within the solenoid (as when a long and 
strong pull prevails in mechanisms, in controls and 
other electrical apparatus where linear forces and mo 
tions are required). Because the so-called solenoid 
etfect has so many practical uses that some of them 
are usually treated under different names, they are 
herein reviewed and generalized in a manner intended 
for use by the engineer-designer who may integrate va- 
rious useful and simple electromagnetic devices within 
his product. 

The term “solenoid” is usually applied to any type 
of electromagnet with an iron or steel core or plunger 
which is capable of moving axially and relatively within 
a coil when an electric current flows in its turns, and 
also to an un-energized coil. By definition, however, a 
true solenoid is the electrically-energized coil alone. 
$y this definition, a short-circuited secondary, a metal 
sleeve or tube, or a closed metal ring carrying an in- 
duced current is a solenoid. Hence an inactive coil, 
metal sleeve, or closed ring is not a solenoid until the 
coil, etc., has become energized by an electric current. 


FOUR MECHANICAL FORCES OF SOLEN- 
OID-AND-PLUNGERS 





Maxwell’s basic law for electromagnets assumes two long 
solenoid-and-plungers closely abutting on a common axis 
to form a single solenoid-and-plunger substantially con- 
nected at its middle by the attracting forces. Neglecting 
bothersome constant factors, and letting a represent the 
magnetic field strength of the solenoid due to the current, 
and b the corresponding ferromagnetic flux density solely 
due to the plunger, as in a permanent magnet, the magnetic 
induction, 

B=a+b gausses, 
is the sum of the two flux densities, that is, the total flux 
density. 

Sincethetotal mechanical force varies as B? =a?+-2ab+b?, 
there are four separate and distinct pulls: (1) a”, that be- 
tween the abutting ends of the two half-solenoids com- 
bined as a unit; (2) b?, that between the abutting ends of 
the two half-plungers; (3) one a b pull between the left- 
hand half-solenoid and the right-band half-plunger, and 

4) a similar a b pull in the opposite direction between 
the right-hand half-solenoid and the left-hand half-plunger. 
Thus the expression 2 a b represents two opposing pulls 
due entirely to the two half-solenoids and the two half- 
plungers. 

The a? pull between two half-solenoids is not available 
in a single solenoid, whence the only pulls customarily 
available in a common plunger electromagnet are the b” 
pull between a plunger and a stop or a second plunger and 
but one a b pull when there is but one plunger, or two a b 
pulls in a solenoid with two plungers, as sometimes used 
in brake magnets, as illustrated. 

The solenoid pull is important for relatively long 
strokes, but may be of litthe consequence for relatively 
short strokes near the upper end of the frame or near a 
stop where the b? pull may predominate through an air- 
gap for relatively low magnetizing forces, as illustrated. 


Some Basic Principles 


BY CHARLES R. UNDERHILL 


CONSULTING ENGINEER 


The magnetic field of an ordinary solenoid is sub 
stantially the same as that of a bar permanent magnet. 
The common and general type of solenoid with its asso- 
ciated flat-face iron or steel core or plunger, but without 
a ferromagnetic frame, herein is generally, but not in- 
variably, designated as a coil-and-plunger when not 
energized, but as a solenoid-and-plunger when ener- 
gized. It belongs to the tractive class of electromagnets 
and usually is a straight-line motor without rotary 
pivots or bearings for doing work at each stroke. 


HOW IRON-CLAD SOLENOIDS DIFFER 
FROM PLUNGER ELECTROMAGNETS 


s that in the first instance the solenoid is com- 
pletely surrounded by a shell or pot of cast iron, pressed, 
or drawn steel which may or may not be filled with 
a waterproofing compound, whereas the latter usually 
comprises a solenoid within an iron or steel frame, both 


HE principal difference between these two types 
i 


for mounting purposes and to form a ferromagnetic 
circuit with the plunger when the latter has com- 
pleted its stroke. Both forms, of which many types 
are available, herein are generally treated as plunger 
electromagnets. 

Frames for de. plunger electromagnets are usually 
cast, whereas both the frames, plungers and other parts 
of the ferromagnetic circuits of ac. electromagnets are 
usually laminated. From the foregoing, the types of 
solenoids generally discussed herein are the simple 
solenoid-and-plunger (without a frame) and_ the 
plunger electromagnet (with a frame). The presence 
of a ferromagnetic frame has but little effect upon the 
pull due to the solenoid-and-plunger alone until the 
entering end of the plunger approaches the opposite 
end of the frame or a projection therefrom, as a stop 
or plug, when the air-gap pull becomes effective. It 
is mostly for this reason that ferromagnetic frames are 
employed to reduce the reluctance of the ferromagnetic 
circuit, including the air-gap between the plunger and 
a stop. 

The solenoid-and-plunger mechanical-force charac- 
teristics are important since the usual air-gap or hold- 
ing mechanical-force characteristic are added to them 
to obtain those of a complete plunger electromagnet. 
The energization or magnetization of an iron or steel 
core or plunger is produced by magnetic induction 
through the magnetizing force developed by the elec- 
tric current within the solenoid. Having no closed or 
nearly closed ferromagnetic circuit, the ferromagnetic 
flux of the plunger must leak back from the end within 
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Behind Good Solenoid Design 





Because solenoids are so widely used in 
electrical equipment, it is well that 
some of the fundamental engineering 
facts involved be kept in mind. Within 
certain limits, the solenoid offers a re- 
markably effective way to secure push- 
pull-operations, whether as momen- 
tary impulses or for hold-in needs, 
whether merely initiatory or power- 
operating, whether for ac. or dc. 


the solenoid to that portion of the plunger outside the 
solenoid, thus linking with the current in the turns of 
the included portion of the solenoid. 

When a plunger is placed with one of its ends just 
inside a solenoid and coaxially therewith, the natural 
and spontaneous tendency of the system to produce the 
maximum linkage of current and magnetic flux, ampere- 
flux-turns, or density of magnetic energy, causes a 
mutual attraction between the solenoid and its plunger 
so that they tend to move relatively to increase the 
linkage, hence also the self-inductance, until their 


LUNGER electromag- 
nets are designed in 


various ways. A) is 
the magnetic cushion 
type. (B) has a mag- 


netic stop which may be 
either fixed or floating 
C) is a push-pull type. 
In ac. units, parallel 
extensions from the sides 
of the plunger perform a 
similar function. 
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middles coincide, that is, so that the respective ends of 
the plunger will be equally spaced from the correspond- 
ing ends of the solenoid when in a horizontal position. 
Under the latter condition, the maximum amount of 
magnetic energy will be stored in the system which 
will resist, or tend to resist, a forced relative move- 
ment between the solenoid and the plunger in either 
direction. 

For a constant direct current strength I, the me- 
chanical force F over any small element dl of distance 
along the line of motion while magnetic energy is being 
stored in the system due to a corresponding very small 
increase dL in the self-inductance L of the system, as 
when the relative speed or velocity is negligible, is 
expressed as 


‘ ” 7 GE , 
F = 3 & units, (1) 


or, in general, 


| 1 (3 ‘ 
= units, (2) 
2 dl 


where w designates the number of ampere-flux-turns, 
one-half of the useful electrical energy being expended 
in doing work and the other half being stored as mag- 
netic energy in the system. 

Because the solenoid-and-plunger operates through 
magnetic leakage from one portion of the plunger to 
another, it is difficult accurately to calculate the nu- 
merical values of L and w in a solenoid-and-plunger 
at various points along the path of relative motion be- 
cause of the changing magnetic-fiux contours, partial 
linkages, etc. But tests of solenoid-and-plungers and 




























































WO solenoid 
pulls and the 
air-gap pull are 
utilized in this 
brake-type plung- 


er electromagnet 





equations derived therefrom, referred to presently, have 
made it possible quite accurately to predetermine the 
mutual mechanical forces of solenoid-and-plungers in 
practical work, from which also have been derived, 
through mechanical integration, approximate numerical 
values of their varying self-inductances at different 
points along the path of motion. 

For convenience and to avoid having to consider 
the weights of plungers in what follows, the solenoid 
preferably may be assumed as being fixed in a horizontal 
position with the plunger free to move axially within it 
with negligible friction, although usually mounted in 
a vertical position to minimize fricton and non-uniform 
wear as well as to avoid the use of springs. If the 
plunger is forcibly moved in either direction from its 
naturally balanced position within the solenoid, a 
mechanical force tends to restore the plunger to the 
balanced position. 

Thus there are two opposing mechanical forces in 
a solenoid-and-plunger, one force tending to move the 
plunger in one direction and the other tending to move 
the plunger in the opposite direction. This is under- 
stood when the plunger may be considered as two 
half-plungers tightly abutting at the middle of the sole- 
noid. The stored magnetic energy of the system could 
be increased if both halves of the plunger could move 
further into the solenoid. 

If two similar plungers abutt against the opposite 
ends of a freely-moving non-magnetic object, as a 
rather thick fiber disk, at the middle of the solenoid, a 
slight pressure on the protruding end of either plunger 
will cause an unbalance of the system, whereupon the 
plunger forcibly pushed inward will take control and 
push the other plunger out of the solenoid with a 
mechanical force proportional to the current strength 
in the solenoid. Either a simple or framed solenoid 
may be used. A possible utilization of the principle 
is where quick and powerful actions due to slight dis- 
placements and small mechanical forces may be desired 
through electromagnetic means without the use of elec- 
trical contacts. 


HIGH LIMIT TO THE SOLENOID PULL 
\XIMUM solenoid pull is dependent upon the 
product of the ferromagnetic flux density of the 


iron or steel plunger, which is limited, and the mag- 


~ 


netizing-flux density due to the current in the solenoid, 


which may be extremely great. Hence the solenoid pull 
may keep right on increasing with the current strength 
after the iron or steel plunger is magnetically  sat- 
urated. 

The pull F, through an air-gap between the ends of 
the two iron or steel bars, or between a plunger and a 
stop, as in the case of two bar permanent magnets, may 
be expressed by the equation 

EF. = 1.38 xX 10° 8," S lb., (3) 
wherein B, is the magnetic-flux density in the air-gap 
due to the ferromagnetic (or iron) flux alone and which 
attains a saturation value which cannot be exceeded re- 
gardless of an increased magnetizing force in the sole- 
noid, and S is the mean cross section of the air-gap in 
square inches. 

In terms of the number of ampere-turns per linear 
inch of solenoid required to establish the equivalent of 
the flux density B, in an air-gap of length |. between 
a flat-face plunger and a coacting stop, the equation 

: = 1.42 x 10° (—*) lb. per sq. in. (4) 
may be used conveniently whether or not the plunger is 
saturated, especially for average lengths of air-gaps. 


BASES OF SOLENOID DESIGN 
I? TO the early part of this century, solenoid-and- 
plungers and plunger electromagnets were devel- 
oped experimentally, or based in a general manner 
upon results previously obtained, for each application. 


Then a series of laboratory tests were conducted by the 
writer with solenoids of various sizes and with plungers 
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OMPARISON of dc. and ac. characteristics. 

In any plunger electromagnet, the total pull 
is the sum of the solenoid pull and the air-gap 
pull, as observed in the composite graphs. For 
constant current strength, the results for both dc. 
and ac. plunger electromagnets are quite similar 
For constant-voltage ac. types, however, the 
decrease in volt-amperes and ampere-turns with 
the position of the plunger within the solenoid 
distorts the total ac. pull, as shown. 
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JUST AS METALS created civilizations in 
the past, so revolutionary advances 
will be made when peace releases 


our vast production of magnesium for tHE DoW CHEMICAL COMPANY 


applications already visioned by de- MIDLAND, MICH. 


. . TRADE 
signers and engineers. <> 
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The Lightest Structural Metal .. . One-third Lighter Than Any Other in Common Use 
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of different lengths and cross sections. In all cases, 
the diameters of the plungers approached those of the 
core holes in the solenoids proper. 

The analyses of the test data showed that F/S 9 
to 10 Ib. per sq. in. of cross section of plunger may be 
the value expected as a maximum for an ampere-turn 
gradient of 1,000 ampere-turns per linear inch of length 
I. of solenoid, when said length is at least twice the 
outside diameter of the solenoid; when the ratio of the 
outside to the inside diameter is about 3; and when the 
diameter of the core hole is not much greater than that 
of the plunger. 

The foregoing may be expressed in the forms 


_G) 


c = ——— (substantially a constant) 5) 
L 
F Ni 


and - =C¢c- Ib. per sq. in., (6) 
Re 


L 
where ¢ averages about 0.010, but is taken as 0.009 
herein, and Ni/L is the ampere-turn gradient. 

Such equations are based upon experience and engi- 
neering principles. They are useful not only for pre- 
liminary designs but also for many complete designs 
where a factor of safety is allowed, as by providing for 
increased resistance due to temperature rises in dc. 
plunger electromagnets. Such a procedure is analogous 
to general engineering based upon past experience re- 
gardless of any complex details, since magnetic-flux 
densities and contours, etc., do not have to be consid- 
ered except in air-gaps of plunger electromagnets. This 
general policy is followed herein. 

The static-pull characteristics of constant-current, 
uniformly-wound solenoid-and-plungers show a grad- 
ual increase in the pull until the advancing end of the 
flat-face plunger has moved about 40 per cent of the 
length of the solenoid. Thereafter, the useful and quite 


AUXILIARY DEVICES AND METHODS 


These apply to controlling the holding and sealing pulls 
as well as the hammer-blow at the end of the stroke, and 
means for lessening the current strength, hence the heat- 
ing effect, at or near the completion of the stroke in cases 
where the load is to be held. A very old method was to 
place a series of short solenoids end to end and change 
the connections by switching means controlled by the 
plunger. By this method, varying strokes and pulls, either 
direct or reversed, could be obtained. In one modern 
form, the solenoid consists of two sections, the first for 
giving a strong initial pull, the latter being cut into the 
circuit at or near the end of the stroke to reduce the current 
strength and provide a good holding pull. A resistor also 
is Cut in series with a single solenoid for the same purpose. 

To minimize the reluctance above that which would 
result in sticking due to remanent magnetism after the 
current is switched off, extensions of the frame cause a 
large cross section of the sliding air-gap at the entering end. 

Dry rectifiers are used with ac. plunger electromagnets 
to give dc. advantages on ac. operation. 

Where pole-shaders or shading coils are used on ac. 
plunger electromagnets, it is important that the coacting 
surfaces of plungers and stops should be accurately faced 
to reduce noise and produce a good holding pull. 

To prevent mushrooming of coacting ends of laminated 
plungers and stops, they are sometimes welded w'th a 
hard non-magnetic material. 

Transmission of vibration to the winding is lessened by 
flat springs between the frame and the coil-spool. 





uniform range extends for about 45 per cent more of 
the length of the solenoid, after which the pull falls 
off rather abruptly if the length of the plunger approxi- 
mates that of the solenoid. The maximum pull may 
occur at about 75 per cent length of solenoid, however 
in certain designs. 

Changes in the force-distance characteristics may be 
obtained either by changing the numbers of ampere- 
turns per linear inch at various places or by varying 
the cross section of the plunger to meet required con- 
ditions. If plungers are shorter than their coacting sole- 
noids, the solenoid pull may fall to zero at various 
points along the path of motion within the solenoid. 
Various linkages or toggles also are used to obtain 
desired pull-stroke characteristics. 

Plungers and stops sometimes are coned to produce 
greater pulls through smaller movements. In one form 
of iron-clad solenoid, 6 in. high and 6% in. diam. with 
a coned stop 5.31 in. high projecting to the top of the 
frame, a pull of 200 lb. was attained at the beginning of 
a one-in, stroke. There are a number of other methods 
for increasing the starting pull over relatively short 
strokes. 

Initial time-rate of increase in temperature and 
maximum solenoid pull. The initial time-rate of 
increase in temperature dT,/dt of a solenoid due en- 
tirely to the i2R loss is one deg. C per min. when the 
number of i2R watts per pound of copper is 2.72, or the 
current density 1/s in the turns of copper wire is 1,175 
amp. per sq. in. at normal atmospheric temperature. 
Whereas dT,/dt varies directly with the number of 
1°R watts per pound of copper, dT,/dt varies directly 
as (i/s)*, that is, as the square of the current density. 
The numerical value of (i/s)? is 1.38 & 10® for 
dT,/dt = 1 deg. C, or 1.8 deg. F, per min.; 2.76 > 
10® for dT,/dt 2 deg. C per min., ete. 

The ratio of the number of ampere-turns per linear 
inch, Ni/L, of solenoid to the current density i/s in 
amp. per sq. in. is We, where W is the coil-wall thick- 
ness and © is the coil space factor. Hence, 

Ni B. aieas i 

Tae Wa.  ampere-turns per in. (7) 

Asa preliminary calculation, i/s = 1,000, correspond- 
ing to dT,/dt = 0.73 deg. C per min., may be assumed. 
Thus if W = 1 in. and « = 0.70 (or 70 per cent.), 
then Ni/L. = 700 ampere-turns per linear inch which, 
by equation (6), would produce a maximum pull of 
about 6.3 Ib. for each square inch of plunger cross 
section. 

From the foregoing, 


i = es We = 1,175cW. Varrals per sq. in., (8) 

or Sel 10.6 W wa Ib. per sq. 1 (9) 
S . { ae . per sq. 1n., 

with c¢ 0.009, whereby the maximum intensity of 


pressure F/S in Ib. per sq. in. of plunger of a solenoid- 
and-plunger may be determined from either the cur- 
rent density i1/s or the initial time-rate of increase in 
temperature dT,/dt.* 

The same principle may be applied for the air-gap 


see a'so “Some Do’s and Don'ts When Designing-In Mag- 
net Coils,” ELEcTRICAL MANUFACTURING, May 1940. 
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WHICH WOULD YOU HIRE TO KEEP A FASTENING TIGHT? 


Why, you'd hire Anchor-Armed Phil. 
So, when you want a truly vibration resist- 


to keep a wobbling blade driver in a mutilated 
slot—so the Phillips Screw can be driven 


ant fastening ... use Phillips Recessed Head home. The carefully-designed shape of recess 


ends any worry about splitting the head or 
chewing the metal. 

If your product will be subject to vibration 
in service ... you can cure it of the “shakes” 
beforehand, by fastening with Phillips. Any 
of the firms below can supply you. 


Screws. 

They set up tighter. The greater area of con- 
tact and snug fit between Phillips recess and 
Phillips driver increases the effectiveness of 
the operator’s turning power. There’s no 
danger of driver slippage — no effort needed 


THIS STRONGER FASTENING COSTS YOU 
AN AVERAGE OF 50% LESS BECAUSE 


PHILLIPS SCREWS drive faster—with pneumatic_or electric driving tools e 
drive straight automatically, in any position, leaving one hand free to hold the 
assembly e avoid screwdriver accidents—the driver can’t slip from the recess. 


And they improve product appearance. Phillips Recessed Head Screws 
are a sign of a well-built product. 


Phillips =:ses* 


MACHINE SCREWS’ e 


biter HestlnlHl@3... 
Gt Osun bost with 


\ WOOD SCREWS’ e 


Screws 


SHEET METAL SCREWS’ ee 
SPECIAL THREAD-CUTTING SCREWS 


STOVE BOLTS 
SCREWS WITH LOCK WASHERS 


Order stronger, cost-cutting Phillips from any of these sources 


American Screw Co., Providence, R. I. 

The Bristol Co., Waterbury, Conn. 

Central Screw Co., Chicago, Il. 

Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn, 


New England Screw Co., Keene, N.H. 

The Charles Parker Co., Meriden, Conn. 

Parker-Kalon Corp., New York, N.Y. 

Pawtucket Screw Co., Pawtucket, R.1. 

Pheoll Manufacturing Co., aT im, 

Russell, Burdsall & Ward Bolt & Co., Port Chester, N.Y. 

International Screw Co., Detroit, Mich. Scovill Manufacturing Co., Waterbury, Conn. 

The Lamson & Sessions Co., Cleveland, Ohio Shakeproof Inc., Chicago, Il. 

The National Screw & Mfg. Co., Cleveland, Ohio The a Hardware Mfg. Co., Southingtoo, Conan. 
Whitney Screw Corp., Nashua, N.H. 
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pull by distributing the number of ampere-turns re 
quired for the air-gap alone over the entire length of 
the solenoid to obtain the equivalent value of Ni/L. 


DC. SOLENOID-AND-PLUNGER HAS LOW EFFICIENCY 


OR a common de. solenoid-and-plunger, the overall 
F efficiency is about the same as for a steam locomo- 
tive. By analogy, the solenoid is a cylinder and the 
plunger is a piston. As in a steam locomotive, much of 
the energy not expended during an active stroke 1s 
exhausted as useless. The efficiency of a de. electro- 
magnet never can exceed 50 per cent. since an amount 
of energy, numerically equal to that expended in doing 
mechanical work, is stored as magnetic energy in the 
system during each stroke. Besides, there are 17R 
losses in the solenoid. 

The exhaust of the stored magnetic energy appears 
as troublesome arcs and sparks at electrical contacts 


FUNDAMENTAL DATA IN SPECIFYING 
SOLENOIDS 


Ac. or dc. 
Voltage at terminals. 
Lowest voltage encountered. 

Frequency if ac. 
Length of stroke. 
6. Duty—accelerating or lifting, or both. Percentage of 
each. 

Mechanical-force characteristics along the path of 
motion. 

8. Whether linkages, toggles, etc., will be required. 

9. Whether noise—hammering and/or humming—may 

be permitted and to what extent. 

10. Duty cycle—regular or erratic. 
11. Type of response and release—actual times desired. 
12. Time current will be on during and after each stroke. 
13. Time current will be off after each stroke. 

14. Ambient (as room) temperature. 

15. Maximum permissible temperature of coil. 

16. Conditions as to moisture, acids, alkalis, fumes, or 
dust. 


Mi bw Ne 


when such an inductive circuit is interrupted unless 
arc- and spark-suppressing means are provided, and 
even then may cause some trouble.* Because of the 
foregoing reasons, dc. electromagnetic hammers have 
never been very successful, although many attempts 
have been made to develop them. On the other hand, 
the hammer-blow which occurs when a plunger strikes 
a stop in a plunger electromagnet or iron-clad solenoid 
is very undesirable and is obviated in various manners, 
as illustrated. 

\c. solenoids generally have laminated plungers 
wherein hysteresis and some eddy-current losses occur, 
but only about 10 to 20 per cent more ampere-turns are 
required than in de. solenoid-and-plungers for generally 
similar results. Whereas the current strength for a 
given static pull is limited only by the resistance in the 
case of a de. solenoid-and-plunger or a plunger electro- 
Inagnet at constant voltage, in the ac. case it is limited 
by the position of the plunger as well as by the sole- 
noid’s resistance with constant voltage in any fixed 


position of the plunger relative to the solenoid. The 


* 


See “What Metals for Electrical Contacts?” February 1942 
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current-time re- 
lay for operating a 
motor - accelerating 
contactor. The slid- 
able aluminum tubing 
carries a contact bar 
normally resting on 


‘SII aaa ae, 


q 
" 
k 
8 
A) 
nN 
we 
N 


contacts for closing 
the contactor-coil cir- 
cuit. The coil of the 
relay is in series with 
the motor circuit 
which, when closed, 
causes an opposing 
current to be induced 
in the aluminum tub- 
ing so that, through 
its almost explosive 
repulsion, the con- 
tacts in the contactor- 
coil circuit are opened 
before the magnetic contactor can respond. When the magnetic 
field strength of the relay has substantially reached a maximum, 
the time-rate of change in the linkage of magnetic flux with the 
aluminum tubing becomes so small that the repelling current 
in the tubing becomes ineffective and, through gravity, the 
tubing begins to descend, thereby causing a generated repelling 
current whose strength, (hence velocity) is proportional to the 
velocity of the tubing’s descent, until the contacts (at the top 
controlling the contactor are closed. 





current strength is limited almost entirely by resistance 
as the entering end of the plunger approaches the core- 
hole of the solenoid, but almost entirely by inductive 
reactance when the plunger is within the solenoid. 
Hence, at constant voltage, the alternating current 
strength falls off quite linearly after the plunger has 
moved into the solenoid, thus distorting the force-dis- 
tance curves for constant current strength, as illustrated. 

The same general effect occurs in ac. plunger electro- 
magnets except that the stop, which may project about 
one-third of the solenoid’s length within the solenoid, is 
the cause of some inductive reactance for any relative 
position of the plunger. 

Because of the effects of inductive reactance in ac. 
solenoids, etc., they are wound with fewer turns of much 
coarser wire than otherwise equivalent dc. solenoids, 
hence have relatively low self-inductances and time con- 
stants. Ac. solenoid-and-plungers usually are of the 
plunger-electromagnet type. 


AC. UNITS ARE INHERENTLY NOISY 


ECAUSE the pulls of all ac. electromagnets rise 
B from zero to a maximum and back to zero at 
double frequency, ac. single-phase plunger electromag- 
nets, especially, are apt to be noisy even when equipped 
with pole-shaders or shading coils. Elevator brake mag- 
nets or plunger electromagnets in hotels and apartments 
particularly, where quiet operation is required, are 
immersed in oil to deaden the noise. 

One form of electromagnetic hammer, used largely 
for drilling concrete, brick, etc., and also as a vibrator 
on sanding machines and sieves, comprises two sepa- 
rate solenoids co-acting with a single common plunger 

(Contirued on p. 106) 
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AYON TON CLOTH 
@VARNISH @VARNISHED N 
All these materials possess good dielectric are available in thicknesses from .003” 


strength with tensile and tear strengths to .008”. Each base material is coated with 
equal to or better than varnished silk. They IRVINGTON special insulating varnish. 


@VARNISHED F ED COT 


YLON 





VARNISHE D RAYO N is the most suitable alternate for varnished silk that has yet VARN | SH ED COTTON CLOTH 
been found. High-tenacity varnished rayon is as strong as silk and just as flexible. It is comparable has much greater tensile strength than varnished 
to varnished silk in cost. This insulation has a dielectric strength of 1200 VPM and has been used silk. Its pliability allows application on odd shapes. 
for wrapping leads, small magnetos and coils. Dielectric strength of this insulation is 1200 VPM. 





Irvington’s three alternates for silk are available in black 
or yellow; straight-cut rolls or bias-cut strips in 51” lengths. 


Lat us how Your 


est material for your weer 
Write Department %°- 


IRVINGTON 


VARNISH & INSULATOR co. 


IRVINGTON, PLANTS AT IRVINGTON, N. J. 
NEW JERSEY, U.S.A. and HAMILTON, ONT., CAN. 





We will recommend the b 





VARNISHED NYLON possesses the 


qualities of both flexibility and high tensile 
strength with dielectric strength of 1200 VPM. 
All the alternates for silk, like Varnished Nylon 
above, can be punched into special shapes. 
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AIRCRAFT CONTROL 





(Continued from p. 33 


switch has a length of approximately 2 in., a width 
of 144, in. and is but a little over 1% in. high. The 
average weight of the basic switches is about 1 oz. 
This is the simple push-button type which may _ be 
modified by slightly increasing the size and weight to 
suit it for a wide range of mechanical actuations such 
as lever arm, plunger and roller operation. One air- 
craft type has a weight of about 2% oz. and a rating 
of 25 amp. at 28.5 volt for de. 

Another type has a plastic housing with screw con- 
nections but, when protective enclosures are needed, 
it is enclosed in a cast-aluminum housing and_ pro- 
vided with standard ™%-in. conduit hubs or with 34-1n. 
20 thread or 14 ,-in. 24 thread AN fittings. 
protective housings the weight ranges from 31% to 5 


In such 


oz. and they may have all of the operating actuations 
of the basic switch. 


volts. Coils are for operation on ac. only 


D 


Reverse current cutout 








i SOME representative forms. A—Three- and two-pole aircraft 

relays of compact, light-weight designs. B—Within 144 x 
1% x 5 in. this relay is rated 3 amp., continuous, at 24 volt dc 
Weighs but 50 grams. C—For milliampere currents and micro- 
Weight 914 oz 










The standard form of small-travel switch is single- 
pole, single-break but a form is also made which has 
been supplied to Canadian aircraft companies which is 
known as a split-contact switch in that the moving 
contactor simultaneously closes two circuits as it snaps 
from open to closed position. This switch is now being 
adopted by a number of aircraft manufacturers in this 
country. 

A contactor, or switch, designed especially for start- 
ing and stopping dynamometers is of compact design, 
occupies a space 24 x 4 in., weighs 2.3 Ib., and can 
be mounted in any position. The actuating coil and 
plunger are contained in a lower compartment while 
the contacts, which have copper-lead-alloy tips, are 
placed in the upper compartment. This type of tips is 
suited to assure the best high-current inrush perform- 
ance characteristics. 

This contactor meets vibration conditions of aircraft 
service being good for mechanical frequencies of 5 
to 55 cycles per sec. at a maximum of 4. in. (44% in. 
total travel) amplitude applied in any direction and 
the contacts are designed to stay open when the coil 


(Continued on p. 92) 
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“Well, | never knew that!” 
| Ont of the experience of today, better products tomorrow 


WAR takes a harsh toll, but it also teaches! Never before have equip- 
ment and materials had to develop such performance, man’s brain 
such resourcefulness. Veteran chemists and engineers marvel at what 
war demands and gets! Forced out of routine thinking, we are learn- 
ing to use many a new process, many an unfamiliar material. For 
those who study and record as they do war’s work, the future should 


hold rich reward. 


As a study-guide for those now working with Seymour Products, we 
emphasize below some of their basic properties, as potential ‘‘spring 


boards’’ to post-war possibilities. 


1. SEYMOUR NICKEL SILVER is an alloy of 
copper, nickel and zinc. Fine grain, good cor- 
rosion resistance and a silvery white color 
make it an ideal base for silver, nickel and 
chromium plating. Takes any hardness from 
dead soft to spring temper. Excellent for 
deep draws and difficult spinning. Leaded, 
it machines freely. 


2. SEYMOUR PHOSPHOR BRONZE is an 
alloy of copper, tin and phosphorus. Highly 
resistant to corrosion, abrasion, friction and 
fatigue. Springs made of it stand almost in- 
definite flexure. Practically indifferent to 
thermal change in most applications. In all 
ranges of hardness and leaded for ma- 
chining. 


3 SEYMOUR NICKEL ANODES are made of 
virgin nickel, melted in the electric furnace 
under pyrometric control and laboratory 
check. Outstanding is the “Seycast” 99% -+- 
cast nickel anode with radial “anchored” 
grains that tend to eliminate loose nickel in 
low pH baths. Designed primarily for Bright 
Nickel, but will give excellent results in any 
hot Watts bath having a pH of 4.5 (electro- 
metric) or lower. 


4. SEYMOUR BRIGHT NICKEL is an organic 
plating process free from promoter metal, 
stable, easily controlled. Utilizes the hot 
Watts bath and produces brilliant, silvery 
white deposits over copper and brass, also 
direct on steel. No coloring required after 
plating. The work leaves the final rinse 
with a bright deposit. 


sEYMOUR 


NON-FERROUS ALLOYS SINCE 1878 
THE SEYMOUR MANUFACTURING CO., SEYMOUR, CONN; 
























































SOLDERLESS WIRE TERMINAL 


\ssures a durable, solderless connection wherever plug- 
in wire connections are demanded on panel boards 
and rotary 

switches. 

PS eg es ae \vailable in 
straight and 
right angle 
(ai shapes for 
wire sizes 16 
and 14, no 
special skill 





required to 
crimp the 
terminal onto 
aces sei 6D ° 
Cat, er emnin the wire end 
with the sim- 
plified hand, 
bench or floor 


| 


type crimping 
tools. The terminal is made of dead soft copper, an- 
nealed after fabrication to resist bending and breaking 
and hot electro-tinned for corrosion resistance. Air- 
craft-Marine Products, Inc., 286 N. Broad St., Eliza- 


beth, N. J. 


SELF-LOCKING ACORN NUTS 


Stamped of spring steel, heat-treated and plated, these 
nuts have the same spring steel jaws that close in and 





grip the bolt thread when the nut is tightened. The six 
upright sides of the nut have been extended up and 
crowned over, coming together at the top to form an 


acorn or cap nut design. Light in weight but relatively 





Vew Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 





strong, they can be used on many assemblies to replac« 
regular acorn nuts or nuts with lockwashers. Also may 
be specified to lock regular nuts tight on heavier types 
of assembly. Palnut Company, 65 Cordier St., Irving 


ton, N. J. 


MACHINE DRIVE 


Powered by either a single or two-speed imduction 
motor, three phase, 220-440 volt, ranging in hp. from 





one to seven and one half, this motor-reducer unit oper- 
ates through a gear case designed as an integral part 
of the motor head. <A gear shift with finger-tip control 
is within easy reach of the operator; thus is provided 
three and six speeds with single and two-speed motors 
respectively. Gears are of high-grade, heat treated steel 
with edges rounded to insure smooth, easy shifting 
amply keyed to the shafts. Gears operate in continuous 
oil bath regulated by plug type oil lever indicator. Rob- 
bins & Myers, Inc., Springfield, Ohio. 


PIVOT POINTS 


Non-corroding, non-abrasive, wear-resistant, non-mag- 
netic and eliminating the need of oil for lubrication, 
these pivots are for specification where the engineer- 
designer is confronted with the problems caused by 
extreme vibration, difficulties with lubrication, corrosion 
and rapid wear. Results of standard vibration tests, 
frequency of 1800 cycles per sec. with an amplitude of 
approximately 0.020 in., are as follows: radius 0.002 in., 
microscopic inspection shows no wear after 100 hr. 
Radius 0.00075 in., slight wear at 50 hr. Compared to 
steel pivots on dry tests they give at least 25 times 
longer life. The material is non-ductile. After alloying, 
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Write for samples of 
these essential and ef- 
ficient Wire Identifica- 
tion Markers today. See 
how they can facilitate 
perplexing wiring as- 
sembling, and speed-up 
intricate production 
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d to Block Mica, Mica Plate & Products—vVarnished Oil Tubing, Saturated Sleeving, Varnished Cambric, Tapes, Cloths & Tent 


limes 276 FOURTH AVENUE, NEW YORK,N.Y. * 325 W. HURON STREET, CHICAGO, ILL. 
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it is broken and sized into small pellets, which are 
welded to a suitable shank material, magnetic or non- 


magnetic, followed by grinding and polishing to speci- 
wf HO} E : ips fication. Permo Products Corp., 6415 N. Ravenswood 
= : Ave., Chicago, II. 
—Phillips — 


RECESSED HEAD 
SCREWS & BOLTS 

















































HIGH VOLTAGE FILTER CAPACITORS 


With de. voltage ratings of 6000 to 25000, these units 
are mechanically rugged and electrically dependable. 
Containers are 
of heavy gage 
steel, welded oil 
tight and_ hot 
tinned, the wet 
process porce- 
lain insulators 
are amply pro- 
portioned to 
withstand poten- 
tials far in ex- 
cess of the rated 
voltage of the ca- 
pacitor. Case 
and terminals 
are bonded to- 
gether by gasket material carefully treated to insure an 
modern recessed head screws and bolts oil tight joint under extreme temperature conditions. 
provide many additional advantages and Vacuum treated mineral oil impregnant assures low 
leakage current and negligible capacity change over a 
wide rang. of operating temperature. Solar Mfg. Corp., 
. Pilot holes eliminated for stronger fastening . . . Easy Bavonne, N. J. 


Yes, HOLTITE- 
Phillips Screws and 


Bolts cut assembly time an 


average of 50‘, with a comparable saving 





in cost. Now the accepted, time-proven 
fastening practise in all plants striving for 


smooth, uninterrupted production, these 


improvements. Power drivers can be used on more jobs 


driving in difficult positions and angles . . . Fewer screws 





required, or smaller sizes used on same operation. Other SMALL DC. RELAY ‘ 
| definite advantages are obtained from HOLTITE-Phillips 5 
fastenings to improve your assembly and speed produc- Furnished in the contact forms shown or combination | 
shan Reotal COONS cn cnct- ennai: of forms up to and including 12 springs per unit, this . 

1s 
Sy . 


With complete 
equipment and facil- 
ities for producing 
Special parts and 
fastenings, we can 
efficiently meet any 
requirement, exact 
to specifications. 
Send blueprint, spec- 
ifications or sample. 





small relay, measuring 11%4 x 14% x 1% % in. and weigh- 


_ J ran) =- - ¢ - ’ 

ing approximately 124 0z., can be used where minimum 
weight and space is a factor. Coil voltage range is from 
1.5 volt to 60 volt de. Contacts of either 18 gauge sil- 


ver, rated one amp., 50 watt, or 18 gauge palladium, 


rated two amp., 100 watt. In addition to the “custom- 
built” features, the relay is unusual in that it has been 


5 2 particularly designed for aircraft to withstand severe 
_ New Bedford, Mass. Waretowe-Detroit Mich. 


aw, 


vibration and shock. Pile-up screws are tightened “a 
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Copies of this scrap ense 
available. Write Granite ‘Com- 


pany, Granite City, Mines, on “your 
business letterhead. 










HOT ROLLED SHEETS ° COLD ROLLED SHEETS -« 
ELECTRICAL SHEETS e TIN MILL PRODUCTS 










STRIPLATES e TIN PLATE 
° PORCELAIN ENAMELING SHEETS 
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Chicago + Cleveland « Denver « Houston « Indianapolis 
Kansas City « Los Angeles « Louisville Orleans « New York « St. Louis 


Memphis «¢ Milwaukee * Minneapolis *« Moline « New | 
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Keep Production UP by Using SAFE Oakite 
Degreasing Materials on Sensitive Alloys 





To meet today's exacting production requirements, 
| the job of degreasing brass, magnesium, aluminum, 
or zinc die-cast parts must be handled on a SAFE as 
well as FAST basis. On both counts, more and more 
plants are finding that specialized Oakite degreas- 
ing materials provide the trouble-free results they 
want! Details are FREE .. . write TODAY! 
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lange, Block He. Hex, 
Cartridge and Total Sub- 
mersion types. 


No. 732RCH 


MAKING 
DIE-CAST © * 





OAKITE PRODUCTS, INC., 18H Thames Street, NEW YORK, N.Y. 
Representatives in All Principal Cities of the U. S. and Canada 
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a 


eS 


10 MAIN STREET 
ASHLAND MASSACHUSETTS 


under pressure and secured into the heelpiece by a spe- 
cial coating. All metal parts are plated to withstand a 
200 hr. salt spray test and each type relay is given a 
1000 volt ac. insulation breakdown test. C. P. Clare 
& Co., 4719 Sunnyside Ave., Chicago, Il. 


LIGHTWEIGHT LIMIT SWITCH 


Snap action and double-break operation give this limit 
switch, especially designed for aircraft applications, a 
high current rating. 
The plunger oper- 
ates with a %o in. 
overtravel which in- 
creases the number 
of applications for 
which the 
can be 

Housed in alumi- 
num, it is made 
dustproof by the 
use of a gasketed 
cover with adequate 


switch 
used. 


space inside the 
housing for easy 
wiring. Available 


in three contact ar- 
rangements : single- 
circuit, normally 
open or normally 
closed, and single-pole, double-throw. Weight, 0.13 Ib., 
with contact air gap of 0.010, 0.020, or 0.030 in. Gen- 
eral Electric Company, Schenectady, N. Y. 





SYNTHETIC RUBBER SEAL 


Compounded for oil resisting service and operating over 
a wide range of temperatures (—40 to +250 deg. F.), 





this seal is designed to do a complete and efficient re- 
taining job in a minimum space. The sealing member, 
mounted in a one-piece metal housing, has a lip that 
maintains sealing contact on the shaft without the use 
of cumbersome springs. Elimination of all extra parts 
makes the seal simple and economical. Due to the 
nature of the material, the manner in which it is com- 
pounded and the design of the sealing edge, close toler- 
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SEND TODAY for this cat- 
alog containing pictures, 
descriptions, specifica- 
tions, etc. Includes a 
listing of a most com- 
plete line of highest 
quality insulating ma- 
terials. Write today for 
your free copy to Section 
M822-12, Appliance & 
Merchandise Depart- 
ment, General Electric 
Co., Bridgeport, Conn. 
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G-E INSULATING MATERIALS 
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TO GET 
EXTRA WAR PRODUCTION 


Eliminate “time-outs” for repair and replacement on your war 





work. Use high quality G-E insulating materials to protect your 
vital war production equipment. 


G-E insulating materials have proved their ability to “take it” 
in our own electrical equipment. And they are specified for many 
tough jobs in many other industries. They are designed to 


give that extra protection so vital in today’s war production. 


GENERAL (% ELECTRIC 







































































ances are possible as well as assurance of no change in 
dimensions while in storage or use. Having the lowest 
friction characteristics of any synthetic rubber com- 
pound, it will not wear the shaft nor show signs of wear 
itself after hundreds of hours of operation. Graton & 
Knight Co., Worcester, Mass. 


HEAT REGULATOR 





For installations which cannot be satisfactorily con- 
trolled from a single thermostat. Constructed to regu- 
late the heating sys- 
tem directly from 
the outdoor temper- 
ature by supplying 
a heat at intervals. 
Indoor temperature 
is maintained by 
varying the “heat 
on” periods in ac- 
cordance with out- 
door temperature 





changes. Thus, the 
heat supplied is not 
dependent upon the 


temperature in any 


particular room. des 
Completely aut o- s 
matic, it produces 


better temperature 
control with re- 


duced fuel costs, _ oy 

‘ . . Orates 

of) Y Q Yy) — supplies heat only when needed and gives continuous re 
: desirable 


control. Barber-Colman Co., Rockford, Il. 
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MIDGET SWITCH 


[he oper 

In perfecting and offering ‘‘BERALOY 25" and other Size 1% x 2445 x %~@ in. and weighing 7‘4 grams, this ferent in 
midget switch retains all the features and advantages of in the sz 

operating 


ternary BERYLLIUM-COPPER alloys, Wilbur B. Driver 


no revers 





action. JT 
roles eleli amore (om h ale (-se e ile LM od aMo 16 a ) S Switch pr. 
switch lif 
need... a 
ata preci 
Contact P 


serve its country by furnishing special alloys* for vital 


war applications. lightning 


Its small s 
ate satisfa 
Operation 
and force 
availabilit 
housings 





We have the facilities, personnel and experience to 


meet the most exacting specifications. 


Available in rod, wire, ribbon and strip both hot and cold rolled the standard switch, including the unusual principle of “ctuators 
the rolling spring, which snaps the blade from one posi- choice of 
tion to another. The rolling spring construction calls om fort 
for only a few parts and a very low operating strain. “avy ma 
The open model, as illustrated, has the actuating pin 
protruding from the bottom of the switch. In the en- 
closed model, the actuating pin is mounted either in the 
cover or the bottom. With a cover which can be sup- 
plied, weight is slightly over 8 grams. Gap 0.040 in., 


Instrumen 


@ WILBUR B. DRIVER CO. ge 


NEWARK, NEW JERSEY ‘ 
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shows assembly of features described below 


The Micro Switch design incor- 
porates features that provide 
desirable performance charac- 
teristics not generally found in 
snap-action switches. 


[he operating principle is dif- 
ferent in that the spring bends 
in the same direction as the 
operating plunger. There are 
no reverse bends—no “oilcan” 
action. Therefore, the Micro 
Switch provides you with longer 
switch life than you will ever 
need... accurate repeat action 
ata precise point...40 grams 
contact pressure and positive, 
lightning-fast action. 


ts small size, its ability to oper- 
ate satisfactorily for millions of 
operations on minute movement 
and force differentials, and its 
availability in various types of 
housings and a wide range of 
actuators—have made it the 
choice of design engineers in 





‘very form of equipment from 





heavy machinery to sensitive 
instruments. 









MICRO 


Manufactured in FREEPORT, Illinois by Micro Switch Corporation 


Branches: 43 East Ohio St., Chicago + 11 Park Place, New York City - Sales and Engineering Offices: Boston, Hartford, Los Angeles 


esign assure you 


Why these basic principles of M 


( ... Longer Switch life than you will ever need 


The operating principle as illustrated here, 
is simple and fundamentally correct. The 
long member of the one piece spring “B”’ 
is supported in a cantilever at “A”. The 
two short members are compression mem- 
bers supported in V's at ‘‘C’’. Finish of the 
ends of the two short members of the 
spring and the exact shape of the V's (pat- 
ented) produces a bearing of such low 
friction that when the plunger at “‘D”’ de- 
forms the long tension member, the canti- 
lever force overcomes the vertical force 
supplied by the two compression mem- 
bers and the free or contact end of the 
spring ‘“‘E’” snaps from one stop to the 
other with lightning-fast speed. Reverse 
action occurs when the deformation of the 
tension members of the spring by plunger 
“D” is removed. The cantilever force then 
becomes less than the vertical force sup- 
plied by the compression members. 





The Micro Switch spring is made in one 
piece from beryllium-copper strip. It is 
stamped before gauging and only those 
stampings which conform to an accurate 
.0085” thickness are used. The spring is 
heat-treated to provide high resistance to 
fatigue. Every lot is tested by an acceler- 
ated life-test for 10,000,000 mechanical 
operations to full overtravel. The ends of 
the two compression members of the 
springs are specially finished to provide 
an extremely low friction bearing. 





eae 


The short compression members of the 
spring pivot in the patented V-grooves of 
the sturdy brass anchor illustrated here 
and located directly under the plunger as 
shown in cutaway view of switch. Note 
the special shape of these grooves. This 
shape, plus the specially finished edge of 
the compression members of the spring 
reduce friction to a minimum. 


Ra cia 
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The contact end of the spring is fitted with 
a riveted radius type contact of 99.95“; 
fine silver. As the plunger is actuated, this 
contact moves from one position to the 
other at a speed of from 3/1000th’s to 
$/1000th’s of a second with a rolling 
action and high pressure that minimizes 
welding and assures positive contact. 





THUMB SIZE 


a Nil ee 


...- Absolutely precise and accurate repeat operation 
... 40 grams contact pressure ... lightning-fast contact action 








The stationary contact is a flat inlay of | 


99.95; fine silver. This construction as- 
sures ample over-load capacity and maxi- 
mum heat dissipation. 





The operating plunger consists of a highly 
polished stainless steel pin moulded into an 
accurately moulded star-shaped Bakelite 


head. Its size and form provide a long | 
over-surface path to live parts, thus insur- | 


ing freedom from electrical leakage. The 
star-shaped plunger head cannot rotate 
within the housing, insuring against any 
variation in point of operation. The Bake- 
lite head comes to rest against the anchor 
within .020” after actuation occurs, thus 
preventing excessive overtravel, and in- 
suring maximum spring life. 


Micro Switch is a trade name indicating manufacture by Micro Switch Corporation 


MS, SWITCH 


Crea 


lf you would like to know more about the 
Micro Switch, send for the two Handbook- 
Catalogs illustrated here—No. 60, which cov- 


ers Micro Switches in general; and No. 70 
which deals with specific Micro Switches for 


use in aircraft. 
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CERRO ALLOYS 


for Prompt Shipment 


CERROMATRIX (Melting Temp., 250° F.) For 
securing punch and die parts, anchoring machine 
parts without expensive drive fits, for engraving 
machine models, stripper plates, chucks, short run 
forming dies and other metal-working applications. 


CERROBEND (Melting Temp., 158° F.) Used as a 
filler in bending thin-walled tubing to small radii. 
Easily removed in boiling water. Also used for air- 
craft assembly jigs, templates for forming dies and 
other purposes. 

































These two low-temperature-melting and expanding 
alloys are helping to speed up Production of war 
materials for the Army, Navy and Air Force. 





REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting & Refining Works 
ANSONIA, CONN., Jackson Associates 
BOSTON, MASS., Jackson Associates 
PHILADELPHIA, PA., Machine & Tool Designing Co. 

CLEVELAND, OHIO, Die Supply Co. ; 
DETROIT, MICH., Castaloy Corporation 
CHICAGO, ILL., Sterling Products Co., Inc. 
MOLINE, ILL., Sterling Products Co., Inc. 

MILWAUKEE, WIS., Harry C. Kettleson, Inc. 

ST. LOUIS, MO., Metal Goods Corporation 
KANSAS city, MO., Metal Goods Corporation 
NEW ORLEANS, LA., Metal Goods Corporation 

DALLAS, TEX., Metal Goods Corporation 

HOUSTON, TEX., Metal Goods Corporation 

LOS ANGELES, CAL., Castaloy Corporation 

MONTREAL, CAN., Dominion Merchants Ltd. 
LONDON, ENG., Mining & Chemical Products, Ltd. 









CERRO DE PASCO COPPER CORPORATION 
40 WALL STREET - - NEW YORK, N. Y. 


Dow Ready... G-E’s FOLDER 
ON HARD GLASS CONTACTS! 






SUPPLEMENTS FOLDER 
ON APPLICATION 
METHODS AND USES 
FOR 
G-E KON-NEC-TORS 


HERE’S General Electric’s 
foider that completely de- 
scribes different types and 
uses of mercury to metal 
hard glass G-E Kon-nec- 
tors, the modern mercury contacts. This folder sup- 
plements a previous folder describing application 
methods and uses for G-E Kon-nec-tors. 

General Electric Kon-nec-tors are inexpensive and 
may be operated millions of times ... with unvarying 
efficiency, no flashing and no sparking. 

Send for your copy of this folder and any other spe- 
cific engineering information. Write address below. 


NELA SPECIALTY DIVISION LAMP DEPT. 


GENERAL @ ELECTRIC 
410 Eighth Street, Hoboken, N. J. 
































actuating movement 9.009 in., actuating pressure 214 
oz. or less. Ratings 250 volt, 5 amp., ac. For speci- 
fication in tank, aircraft, gun turret and photographic 
use. Acro Electric Company, 3165 Fulton Road, 
Cleveland, Ohio. 


FEED WHEELS FOR CENTERLESS GRINDERS 


Feed wheels made of a substitute for rubber which last 
longer and are lower in cost. Specification of these 





wheels can result in the saving of thousands of pounds 
of rubber. Safety Grinding Wheel & Machine Co., 
Springfield, Ohio. 


SYNTHETIC RESIN INSULATION 


Exceptional low loss properties which change very lit- 
tle over the commercial and high-frequency range and 


i _ 
q 


are practically unaffected by surrounding moisture con- 
ditions since the resin itself is practically non-absorbent. 
High dielectric strength coupled with cold flow. Ten- 
dency to warp is very slight. May be used in situations 
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—YOU CAN SOLVE YOUR FASTENING 
PROBLEMS SIMPLY AND QUICKLY! 
Call in a Parker-Kalon Assembly Engineer! 


When you start “ironing out” the assembly problems in your 
change-over to plastics, Parker-Kalon can help you! Parker- 
Kalon Assembly Engineers have shown you how to save time 
and labor on all types of metal assembly with Self-tapping 
Screws — AND, their knowledge and experience with plastics 
will be just as valuable to you. 

They can show you how the right type of Parker-Kalon Self- 
tapping Screw can make fastenings to plastics quicker and easier 
than by any other fastening method. They can help you put 
P-K Serews to work on your assembly line without costly delays 
—for, no skilled hands or special tools are required. Get the 
most out of your switch to plastics — call in a Parker-Kalon 
Assembly Engineer, now! Write Parker-Kalon Corporation. 
198-200 Varick Street, New York, N. Y. 
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In a Change-over to Cadlece 





There’s a P-K Self-tapping Screw for 
Every Type of Plastic Assembly 


Whether your particular job requires a thread-cutting or 
thread-forming screw, there’s a P-K Self-tapping Screw that 
will speed up your assembly by eliminating tapping opera- 
tions or the use of tapped inserts. And, the correct type of 
P-K Screw will give you a BETTER as well as cheaper 
means of assembly. Remember, too, that the Parker-Kalon 
Quality-Control Laboratory —- without counterpart in the 
screw-making industry —asstres consistently reliable per- 
formance. “Doubtful serews”— screws that look all right 


but some of which fail to work right — are eliminated. 
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NEWLY ENGINEERED 
by HEINEMANN 


Circuit Protection for Aircraft 








PIR Eh 
AERO-MAGNETTE 





Fully Electro-Magnetic 


CIRCUIT 
BREAKERS 


Wherever the need has arisen for 


small magnetic circuit breakers it 
has been HEINEMANN that has 
pioneered developments in this 
type of circuit protective devices. 
A few of them are: 


@ Aircraft Breaker (at right) with 
capacity up to 32 volts, 50 amps. 
for protection of motor, radio, 
lighting and control circuits. 


@Single, two and three pole 
breakers with capacities up to 


160 Volt AC from 50 milliamps. up to 50 amps. with calibrating 


tap, shunt trip or relay trip. 


® Auxiliary Breakers with capacities up to 220 volts AC from 250 
milliamps. up to 35 amps. for the protection of fractional hp. motors. 


@ Panelboard breakers with capacities up to 230 volts AC from 10 
to 50 amps. for installation in panelboards and load centers. 


Send for Catalog 40 showing full line 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. 


Est. 1888 


97 PLUM STREET 








TRENTON, N. J. 


now occupied by hard rubber, polystyrene, phenolic 
laminates, mica-resin or mica with inorganic binder 
combinations and certain ceramics. High insulation re- 
sistance is not appreciably affected by weathering. Can 
be sawed, drilled, tapped, turned, milled, formed in a 
mold, ete., with standard tools and methods provided 
both the tool and the material to be machined are kept 
cool. Continental Diamond Fibre Co., Newark, Del. 


MOTORS FOR MACHINE TOOLS 


Standard frame mountings, normalized for permanent 
alignment and also standard plain and flange type 
mountings as well as 
with special end_ bell 
designs to meet the in- 
dividual requirements 
of machine designers. 
Simple and rugged for 
long service under se- 
vere operating condi- 
tions. Rotor windings 
are cast integral with 
rotor laminations. In 
the laminations, spe- 
cial electrical steel in- 
creases efficiency and 
overload protection. 
All laminations are 
welded together to in- 
crease rigidity and re- 
sistance to vibration. 
Oversize rotor shafts 





are further assurance 

of rigidity. The motor 

is fan cooled, and in- 

sures efficient operat- 

ing temperatures for 

maximum torque, the rotors are mounted in lifetime 

lubricated bali bearings and are statically and dynami- 

cally balanced. Frayco Electric Motors Co., Glendale, 
Calif. 


HIGH SPEED STEEL 


Of particular importance now, due to the shortage of 
strategic alloys, this low tungsten-molybdenum steel 
cuts as well or better than 18-4-1. No change in oper- 
ating equipment is necessary when using as it may be 
heat treated in the same furnaces and in the same atmo- 
spheres as 18-4-1 high speed steel. Has a slightly 
lower hardening temperature which contributes to a 
lower cost in heat treating. Lighter in weight which 
means more steel per Ib. Jessop Steel Co., 599 Green 
St., Washington, Pa. 


SPONGE RUBBER 


Made of one hundred per cent reclaimed rubber a new 
blown sponge product replaces the natural crude rubber 
formerly used. Practically the same properties are pres- 
ent as were present in that made from crude rubber as 
well as the same compression ability. Blowing agents 
and methods of manufacture are the same, with sodium 
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A MAN CAN DO 


MAKE OUR OWN JOB MORE PRODUCTIVE. Every man jack 
of us can. And that’s not preaching, either. It’s the point of 
view we’ve adopted for the duration at Alcoa. The records 
we’ve broken so far, we tell ourselves, aren’t nearly good enough. 
Nor shall we be satisfied with the new ones we set tomorrow. 


MAKE OUR MACHINES MORE PRODUCTIVE. There is a way. 
We don’t know the answer for your equipment. But we 
have found the answers for many of our own machines 
which we thought were already up to top output. The 
resulting step-up is getting planes into the air faster. And 
it is doing things to aluminum prices. Designers please note. 


PRACTICE PREVENTIVE MAINTENANCE. Keeping present 
ill equipment in top condition is easier than getting new. 

One of the ways our engineers are helping production 
everywhere is in counseling users of aluminum equipment on means 
of preventing unnecessary corrosion. The remedy is usually simple; 
the results priceless. Ask us. 


FOUR BUY WAR BONDS AND STAMPS. It’s patriotism 

with self-interest. You finance the war and you 
help to defeat inflation by refusing to spend for nonessentials. 
Moreover, you finance yourself to take advantage of all the revolu- 
tionary new products that are going to be ready to buy when the 
war is over. Buy today to keep your own wheels turning tomorrow. 


DREAM A DREAM EVERY DAY. Remember that the kind of 
THL peace we all want depends on how many jobs we think up 
for the boys coming back. New jobs come out of new things to 
make. Let your imagination soar; engineer it down to earth; then 
file the plans away, ready for the day when. That’s Imagineering! 
Selfish suggestion: think seriously in terms of Alcoa Aluminum. 


Sith and Mast “i? TE OL CHIN uP. Whatever the 


news, whatever the temptation, keep 
the chin up. The boys out there deserve it. Whether it’s rationing, or 
restrictions, or whatever, let them watch us being soldiers about that. 


Aluminum Company of America, 2179 Gulf Bldg., Pittsburgh, Pa. 


ALCOA ALUMINUM 











Here’s Your Invitation 


> Specif 


AMERICAN 


ELECTRO-PLATED Metal 


SAVES UP TO 98% 
Onlin 
CRITICAL 
NONFERROUS 
METALS 


SPEEDS 
PRODUCTION 
2 WAYS 


aC 
A 


When Government specifica- 
tions invite an alternate bid, in- 
vestigate American  Electro- 
en Metal to replace stain- 
ess steel, solid copper, brass, 
tin, nickel or aluminum. Our 
engineers will furnish complete 
specifications and samples of 
alternate Pre-plated metals ef- 
fecting savings up to 98% of 
highly critical nonferrous met- 
als. 


Available in COILS (and sheets 
and strips) for automatic fabri- 
cation. No plating is required 
either BEFORE or AFTER fabri- 
cation. Investigate these Elec- 
tro-plated metals for your war 
production. 


Write For It Today! 


This informative Sampler avail- 
able without charge to key 
individuals in war _ plants 
and governmental agencies. 
Provides actual metal samples 
and detailed information on 
properties and applications 
of these Pre-plated metals. 


AMERICAN NICKELOID 
COMPANY 


313 Second Street 
Plants at Peru, Illinois 
PT Me Uhl eB 


Peru, Illinois 
Sales Offices in 
All Leading Cities 


bicarbonate being used as the agent. Available in va- 
rious molded or tubular shapes for various uses or in 


slabs. B. F. Goodrich Co., Akron, Ohio. 


MOTORS FOR MAGNESIUM DUST LOCATIONS 


Polyphase induction motors in sizes from 1 to 20 hp. 
and suitable for specifications under magnesium dust 


conditions, the design of these motors is based on a 
series of tests recently initiated in which a sample 15 
hp., 1800 rpm. metor was subjected to a cloud of fine 
magnesium dust while operating under heating and cool- 
ing cycles simulating several years’ operation in an in- 
dustrial plant. The motor, after these tests, indicated 
that it had successfully withstood all tests. They are 
totally enclosed, with a non-ventilated construction in 
the smaller ratings and a fan-cooled construction above 
2 hp. Simple cast-iron end shields, stator frames and 
fan housings make possible dust-tightness without com- 
plicating assembly or disassembly. General Electric 
Co., Schenectady, N. Y. 


VARIABLE SPEED TRANSMISSION 


Enclosed design, equipped with built-in chain reducer 
and with the output shaft in exact alignment with the 


input shaft. Output speeds may be either increased or 


decreased as compared to the variable speed shaft of the 
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MAGNET WIRE HEADQUARTERS 


ALL INSULATIONS 


SILK GLASS 

PAPER COTTON 

NYLON FORMVAR 
ENAMELED 


REA MAGNET WIRE COMPANY 


FORT WAYNE, INDIANA 
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Products that have critical war tasks 
to perform can't be permitted to 
break down because of faulty in- 
sulation! That is why designers of 
military products are turning to 
LAVITE .. . the steatite insulation 
material with an exceedingly low 
loss factor and high resistivity to 
thermal shock. LAVITE can be 
machined or threaded to meet those 
close tolerances called for in to- 
day's specifications. Investigate— 
write for samples and quotations. 


wee 
MFG. COMPANY (aera 


: Main Office New Englend 0.01 65. 
: & Works: eet ATs Dielectric 6 
ee Ur stant at 60 cycles 
Eden a belt ha was 5.9—1000 


Br Me) KC 5.4 
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@ Maybe the transformers you need DON'T meet standard 
characteristics—maybe everyone calls them special—but 
special transformers are Acme’s specialty. The group shown 
above are special transformers, assembled, constructed and 
performance engineered from Acme standard parts. What 
are your transformer specifications? 


ACME ELECTRIC & MANUFACTURING CC. 


25 WATER ST. CUBA, N. Y. 


Aeme«itz Electric 
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transmission and infinitely variable within § predeter- 
mined limits, by turning the speed control handwheel. 
Chain drive operates in an oil bath. For vertical oper- 
ation with oil drain and filler located accordingly. 
Reeves Pulley Company, Columbus, Ind. 


SOLENOID OPERATED BUTTERFLY VALVE 


With quick, automatic action, this solenoid operated 
valve provides two-position control, either automatic 
opening or wedge - tight 
shut-off in case the electric 
power fails or is turned off 
due to any emergency. In 
open position the vane is 
held open by the magnetic 
action of the solenoid. 
When the electric power is 
shut off the trigger is 
tripped and the counter- 
weight closes the butterfly 
vane, by gravity, wedge- 
tight against the body of the 
valve. In case of fire, the 
valve in a gas or chemical 
line would be set for auto- 
matic closing, should explo- 
sive Or poisonous gases escape, automatic opening of an 
air pressure line would minimize the danger of personal 
injury or property damage. Can be constructed of any 
metal alloy and in various sizes for many services. Must 
be reset by hand. R-S Products Corp., 4530 German- 
town Ave., Philadelphia, Pa. 





CAM LEVER SWITCH 


Provided with static shielding features and strong con- 
struction to insure long life operation, this switch can 





be made with practically any number of contact build 
ups in each of the four positions or with lock or spring 
return on the cam action. Contact ratings are 10 amp.., 
125 volt, ac., or 2 amp., 125 volt, de. General Control 
Co., 243 Broadway, Cambridge, Mass. 


PLASTIC BASE PROTECTIVE COATING 


Transparent, to permit visual inspection of the coated 
parts, this plastic base coating is particularly applicable 
to highly polished surfaces such as flat sheets, molds, 
irregular shapes, dies and bearings. Offers protection 
during handling, fabrication, shipping, storage and in- 
stallation. A liquid, it may be sprayed, brushed, dipped 
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oe and the 10 


hen Joe got out of welding school, 
he went to work pronto. 


He got a job on the night shift of the 
Manufacturing Company®. His 

work was to weld side seams and noses on 
100-Ib., 500-Ib., and 1000-Ib. aerial bombs. 


One night, Joe was welding away like 
mad. In his mind’s eve, he could see 
those 1000-Ib. jobs falling on Tokio. 
Berlin, maybe. 


One bomb had just let go—wham!— 
the way he’d seen them in the newsreels, 
when he felt someone punch his shoulder. 
A voice shouted, “Turn off the current, 
you dope, the transformer is smoking to 
beat the devil!” 


Joe turned off the current. And they 
got the engineer. When the transformer 
was opened up, the engineer found the 
binder on the insulation burnt to a crisp. 
The friction tape on the transformer 
taps was also like overdone toast. 


The engineer frowned at Joe. “You 
should have kept an eye on that water- 
line. She’s clogged up. That’s why the 
transformer overheated.” 


1) Name of company on request. 
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0 KVA water-cooled transformer 


Joe felt pretty bad. The maintenance 
crew were already repairing the water- 
line and the transformer was rapidly 
cooling down. 


“Now, we'll see just how bad the 
damage is,” said the engineer as he 
started taking meter readings. 


Joe watched. Finally, the engineer 
looked up from his meter. “Go ahead, 
son. She works. But keep your mind on 
that waterline and thank your lucky 
stars we rewound this transformer re- 
cently with that new glass insulation.” 


Joe went back to welding bombs like 
mad. 
* * * 


WAR PRODUCTION poses many new prob- 
lems for electrical engineers. In the case 
of the overload Joe caused on the trans- 
former, the engineer in charge had al- 
ready anticipated it by using Fiberglas* 
as a component of the electrical insula- 
tion. Result . .. cost of rewinding trans- 
former saved . . . 28 hours of downtime 
on welding operation avoided. 


rhis is an example of preventive main- 
tenance. There are hundreds of others. 


For engineers see the wisdom of antici- 
pating sudden and unexpected condi- 
tions. Forward-looking engineers get 
preventive maintenance by skillfully in- 
corporating Fiberglas as part of the 
electrical insulation. 


Today, wheels must turn. Longer. 
Harder. Faster. You can help them do 
this by preventing stoppages. 


Perhaps preventive maintenance with 
Fiberglas can give you insurance against 
stoppages. Consult your repair man or 
any good engineer about this. Ask them 
about Fiberglas. Owens-Corning Fiber- 
glas Corporation, Toledo, Ohio. In Can- 
ada, Fiberglas Canada, Ltd., Oshawa, Ont. 


#T.M. Reg. U.S. Pat. Off. 


OWENS-CORNING 


FIBERGLAS’* 











WHAT’S MISSING 


FROM THIS PICTURE? 


ae22eeee 2 * 


OR one thing, there are dozens of intricate insulators now 

made by Corning, missing from this picture simply because 
there’s no room to show them. To give you an idea of the broad 
range in shape, size, and type possible in precise dimensions, 
we illustrate these five: 1. Coil mounting blocks; insulating bushings; 
line spacers. 2. Coil form (3x8 in.). 3. Anode bushing rings (ap- 
proximately 12 in. diameter). 4. Fuse plug bodies. 5. Suspension 
insulator (10 in.). 
There’s something else missing from this picture, too. There’s 
that insulator of yours! If you’re worried about a continued 
material supply, check into glass quick! Superior electrical 
qualities (see chart) plus corrosion resistance, thermal resist- 
ance, high strength-to-weight ratio and other important ad- 
vantages prove Corning’s special borosilicate and 96% silica 
glasses tops in insulating performance and long life. They may 
be the answer for you, too. Write Insulation Division, Corning 
Glass Works, Corning, New York. 







SEE HOW HIGH GLASS RATES AS AN INSULATING MATERIAL! 


























| sorosucare | | tow-0ss | | pwemouc | cenuose 
eaerenty ous | sca | Stearns | voncmea | RESINOND ACETATE 
High scratch hardness | 6 ii | 5 | 3 | 2 1 
| | | 
| | | | 
low thermal! expansion e 3s | 4 | 5 | 2 1 
| pon ae | 
High dielectric strength | 5 } 6 2 | 1 4 3 
| | | 
Low dielectric constant | 6 } 2 3 | $s 1 4 
} | 
| } | 
High volume resistivity | $ 6 | ‘4 | 3 1 2 
| | | | | } 
| | | 
High refractoriness 3 6 | $s 4 | 2 | 1 
a inae + + eiepels 


Tetal point score 






rex Insulators 


“BRAND 


“Pyrex” is a registered trade-mark and indicates manufacture by Corning Glass Works 


BZ 











or roller coated; then air dried to leave a flexible glass- 
clear coating of from 0.001 to 0.0015 in. One gallon 
when sprayed to a thickness of one mil. will cover ap- 
proximately 250 sq. ft. of surface. Drying time at 200 
deg. F. is six to eight minutes. May be removed easily 
by pealing, the degree of adhesion to the part protected 
is controlled to eliminate the possibility of accidental or 
premature removal. Water and sun-proof, the coating 
is not affected by most greases and oils. Available in 
colors. After removal it may be returned and reduced to 
liquid form again thus lowering coating costs. Ault & 


Wiborg Corp., 75 Varick St., New York, N. Y. 


SET-SCREW TYPE FIXTURE CONNECTOR 


Non-metallic, using a positive set screw for securely 
holding the wires in contact. Made in two colors, red 
for the hot 
wire and 
white for the 
ground, the 
plastic mate- 
rial is ex- 
tremely tough 
and durable. 
The set screw 
may be tight- 
ened with 
sufficient ten- 
sion to make 
a permanent 
job that will 
not jar or 
shake loose. 
The connec- 
tor requires 
no taping, and 
can be installed with an ordinary screw driver. H. B. 
Sherman Mfg. Co., Battle Creek, Mich. 





GANG CHANNEL NUTS 


Factory-assembled strips that may be riveted or other- 
wise fastened to the structure where they are to be used. 





Consists of specially designed nuts with four lugs at 
the base and installed at specified intervals in a metal 
channel strip which is preformed to accommodate the 
nut lugs under longitudinal flanges. The channel strip PLR. 
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P.R. MALLORY & CO., Inc. 


NATION-WIDE 
SERVICE THROUGH 

253 SELECTED 
DISTRIBUTORS 


Volume Controls 
by Mallory 
Help Keep the Sea 
Lanes Open 


Not long ago, a big war contractor needed some 
volume controls to build models of a naval com- 
munications device. The contractor’s purchasing 
agent called the Mallory Distributor nearby. 
Within a few hours, standard Mallory Volume 
Controls were being tested in these “rush” models. 


The rest of the story is equally pleasing . . . both 
to the war contractor and to Mallory. The test 
controls obtained through the Mallory Distributor 
proved so satisfactory ... for performance, ease 
of installation and service life...that a large 
order for additional Mallory Volume Controls was 
placed. By this and other services, Mallory is 
helping to keep the sea lanes open! 









Whether you need essential electronic parts for 
war devices or for plant replacements, test or 
experimental work, or to improve the perform- 
ance of a product you plan to manufacture... 
you'll be wise to call on your Mallory Distributor. 
Want a rectifier? Condenser? Resistor? Switch? 
Noise filter? Jacks and plugs? Electronic hard- 
ware? Your Mallory Distributor can help you 
choose the best design for each job. 


Ask your Mallory Distributor, too, or write to us, 
for your copy of the Mallory catalog... which 
includes data on approved precision products used 
in the aeronautical, automotive, electrical, geo- 
physical, radio and other industries. Keep this cata- 
log handy as your buying guide . . . and depend on 


your Mallory Distributor for your electronic needs. 


Write today for free catalog 
describing the entire line of 
Mallory Approved Precision 
Products. 
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PRECISION PRODUCTS 
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Keeping Pace 
WITH WAR PRODUCTION 








PILOT LIGHT 
ASSEMBLIES 


There’s no delay here in supply- 
ing the Dial or Jewel miniature 
Light Assemblies needed for 
Uncle Sam’s war machine! 
Orders accompanied by proper 
priorities are shipped in ample 
time to meet production sched- 
ules. Large scale, high speed 
production and years of special- 
ization on making better light 
assemblies exclusively, are res- 
ponsible for the fine quality and 
service we give. May we send 
you our catalog and cooperate 
on your needs? 


CEUTA a a ee 


1713 W. HUBBARD ST. « CHICAGO, U.S.A. 
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is pierced for the required nut size and spacing and the 
nuts are held in place by dimples in the channel toler- 
ances permitting them to be virtually self-centering. 
For specification where a multiple, self-locking, bolted 
fastening is required. Elastic Stop Nut Corp., 2332 
Vauxhall Rd., Union, N. J. 


SAFETY FITTING 


For specification with tubing of all metals and particu- 
larly advantageous for use on hard-to-work metals. The 
cutting edge of a hardened ring 
shears a groove into the outer 
surface of the tube. The re- 
sulting leak-proof joint cannot 
be pulled apart and holds be- 
yond the burst strength of the 
tube itself. No flaring, thread- 
ing, soldering or welding is 
necessary. Connections made 
may be taken apart easily and 
remade without affecting the 
tightness of the joint. When 
made from steel they are ideal 
for high-pressure applications 
in aviation, machine-tool, re- 
frigeration, etc. Weatherhead 
Company, 300 East 131 St., Cleveland, Ohio. 





PLASTICS FOR WAR AND CIVILIAN NEEDS 


Having a wide range of uses as alternates for rubber, 
copper, tin, aluminum, corrosion-resistant alloys, stain- 
less steel, etc., etc., this new plastic material is currently 
available in such forms as threads, tubes, rods and sheets 
as well as extrusions from flexible to rigid grades. 
Colonial Alloys Co., E. Somerset, Trenton Ave. & 
Martha Sts., Philadelphia, Pa. 


PHENOLIC TYPE PLASTIC 


High-impact plastic for heavier duty molding to re- 
place other vital materials in war production. Being a 
macerated fabric filler it is not readily preformed. Im- 
pact strength of 2.0 and specific gravity of 1.44. Has 
very good cure cycle for a material of this type and is 
available in black or brown color. Will meet the special 
impact requirements called for in small pulley wheels, 
casters, rollers, etc. Durez Plastics & Chemicals, Inc., 


N. Tonawanda, N. Y. 


THERMOPLASTIC FITTINGS 


By means of these fittings it is now possible to set up a 
complete, chemically-resistant piping system without 
the use of any metal, thus effectively breaking the bot- 
tleneck of availability of materials for this purpose. 
Tubing sizes 1 in. to 3% in. outside diam. High ten- 
sile and bursting strength as well as non-corroding and 
non-aging, and, being non-conductors of electricity, they 
are able to prevent the formation of galvanic couples. 
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ADVANCED DESIGN FEATURES OF (ORD MOUNTINGS 


BONDED RUBBER 
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N any functional rubber mounting 

the strength of the rubber-to-metal 
bond is of prime importance. Lord 
has developed and perfected an ex- 
clusive process which produces: 


1. A bond as strong or stronger than 
the rubber. 


2. Permits full shear freedom to the rubber 
element, making a rugged, simple and 
compact mounting. 

3. Makes practical in most cases, the use of 
either natural or synthetic rubber. 

4. Will bond to the following metals—Low 
and High Carbon Steels... 
Alloy Steels and Brass for all types of 

. and Monel Metal for 

Plate Form Mountings. 


various 


mountings .. 


5S. Produces a high ratio of bond strength 
to working stress, thus 


6. Resulting in an ample factor of safety. 


Lord Mountings are made in two styles—the 
Tube Form for heavy loads and a Plate Form 


245 E. OLIVE AVE., BURBANK, CAL. 
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TUBE FORM MOUNTING 


a es a 


PLATE FORM MOUNTING 





for lighter duty. Illustrations above show both 
types. Arrows in cross sectional drawings point 
to bonded surfaces. 


Detailed information covering all Lord 
Mountings is shown in Bulletins 103 and 104, 
copies of which will be sent upon request. 
Experienced Lord engineers are available for 
consultation on vibration control for any type 
of mechanical equipment. 








CORD MOUNTINGS 


e . 
Control Vibration— through adequate 
flexibility in direction of vibratory thrusts and stability 
in other directions. 


Eliminate Fatigue—s:oucn reduction of 


repeated stresses 


Speed Production—x:0uc» elimination of 


close machining of the mounting base or mounting 
points 
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Photographs proving strength 
of Lord Shear Type Mountings 





The above tests were made using a Lord 
Tube Form Mounting 514" O.D. x 414". 
Figure one shows mounting under no 
load. Figure two shows mounting stressed 
in shear under its rated load of 2,200 
lbs. Center sleeve is depressed 1/16". 
Figure three shows same mounting under 
50,000 lb. load (press capacity). Center 
sleeve is depressed 1-13/16"' and shows 
no failure of rubber-to-metal bond, even 
with more than 2000% overload. 


LORD MANUFACTURING COMPANY... ERIE, PA. 


280 MADISON AVE., NEW YORK 


520 N. MICHIGAN AVE., CHICAGO 

















Antennae reel motor, 
wound for 1/13 H.P. at 
8500 R.P.M.—either 12 
or 24 volts. Equipped 
with ball bearings. Re- 
versible (3 leads); diam- 
eter of housing 2.306”; 4 
overall length not includ- 
ing the shaft extension, 
2-15/16”’; shaft extension 
.766"’; shaft diameter 
.250"; weight 1 lb. 3 oz. 











SIGNAL Wireless and Telegraph 
Instruments are playing an import- 
ant part in the war effort. Constructed according to 
exacting specifications, they are used in many branches 
of the service and are recognized for their high quality 
and dependability. 


#112-S Sounder 


OB-5 1/2” standard duty electric 
drill. Ball bearing. Recommended 
for general production service. 


OB-8 1/4” light duty electric drill, 


designed for intermittent service. 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in All Principal Citie 
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Can be used with equal facility on metal tubes. Western 
Felt Works, Acadia Synthetic Products Div., 4115 
Ogden Ave., Chicago, IIl. 


F45I"] MOTOR-OPERATED VALVE 


Controls steam, water, 
oil or systems, dry- 
ers, and industrial gas 
in air conditioning 
process works where 
close regulation is re- 
quired. Motor oper- 
ated with proportion- 
ing type operator, the 
valve operator consists 
of a control with the 
addition of an eccen- 
tric cam that operates 
valve plunger. Single 
seat v-ported, double 
seat v-ported and dou- 
ble seat 3-way valve 
bodies are available. 
Barber - Colman Co., 


Rockford, Ill. 





SOUND RECORDING BLANKS 


Thin, flexible glass base which, due to both the flexible 
quality of the glass and the greater strength-to-weight 
ratio given by the double coating, results in a stronger 
dise than the first substitutes for aluminum. In addition 
to the greater strength of these discs they are of con- 
ventional thickness, needing no adjustments of the 
recording mechanism, the hazard of chipping the glass 
against turntable pins no longer exists and they are 
made with the three drive-pin holes to meet standard 
requirements of all types of recording machines. Audio 
Devices, Inc., 1600 Broadway, New York, N. Y. 


NATIONAL EMERGENCY ALLOY STEELS 


New “lean” alloys available in sizes ranging from ™% 
to 7 in. diam. and in six different analyses. Supplier 
will handle orders for several lots for experimentation 
and product development work. Production quantities 
may then be ordered in full assurance of definitely pre- 
dictable results. Joseph T. Ryerson & Son, Inc., 16th 
& Rockwell Sts., Chicago, III. 


TO CONSERVE FINISHING MATERIALS 


For all types of finishes: varnish, shellac, lacquer, 
enamel, stain, aeroplane dope, latex, etc., this materials- 
reclaiming aid is sprayed on the walls of finishing 
booths before painting operations have begun. After 
enough over-spray of paint has encrusted the walls ot 
the booth, the whole accumulation can then be stripped 
off in large sheets. No scraping is necessary. Non-in- 
flammable, non-toxic and harmless to the skin. It con- 
tains no grease. Harris Soap Co., Buffalo, N. Y. 
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USE WIDER TOLERANCES 
WHEREVER POSSIBLE 


Wherever possible specify + 20% or + 10% toler- 
ance resistors instead of +5% tolerance. Stocks 
of 10% in some ranges, and 20% in almost all 
ranges, are available whereas 5% resistors must 
be manufactured. In many types of resistors yield 
is based on tolerance, therefore the wider the 
tolerance the greater the yield. Specify wider 
tolerances to save material, time in delivery, de- 
lays in production. 


USE STANDARD RESISTORS 


aaa Special resistors require spe- 









cial engineering, tooling, 
materials, and specially trained 
operators plus special 
Army and Navy stocks of 





WRITE 
FOR THE IRC 
RESISTOR 


GUIDE spares which greatly com- 


plicate the problems of 
fast production and replacement in the field. 

Resistor users are urged to use standard types 
and sizes wherever possible—standards of the 
industry, and the standards included in existing 
specifications for large percentage of Army and 
Navy equipment. 


Whatever your war equipment resistor need, 
whatever your tolerance specifications or de- 
livery dates, IRC will cooperate 
to the full limit of its greatly ex- 
panded facilities in meeting them. 
We realize there are many cases 


INTERNATIONAL RESISTANCE COMPANY 


405 NORTH BROAD STREET + 





SPECIFY NON-FERROUS METALS 
FOR NON-CONDUCTING PARTS | 


revised to eliminate hard- | 


to-get ferrous metals in favor of non-ferrous 
metals. This is especially true of non-conducting, 
non-functioning parts such as covers, shafts, etc. 
for controls and rheostats. Not only does this 
mean conservation of critical materials, but it 


In many instances, speci- { 
fications can safely be 





serves as an aid in obtaining materials promptly. 


SPECIFY DELIVERIES TO MEET 
ACTUAL PRODUCTION SCHEDULES 


The problem of specified delivery dates versus 

actual production-use dates is a difficult one for 

both buyer and supplier. With IRC Resistors 

so generally specified for war work, however, ' 
and with IRC production devoted 100% to 
meeting these demands, our manufacturing prob- 

lem is simplified when production-use dates are 

specified. On this basis, deliveries can often be 

staggered over an entire production period, 

rather than being demanded far in advance of 

actual use dates, thus taking a long step toward 

“on time” deliveries for all. 


where none of the foregoing suggestions may 
prove applicable. Wherever they can be applied, 
however, they will play a part— 

small, but none the less important 

—in speeding up the war effort and 

increasing its efficiency. 















PHILADELPHIA + PENNSYLVANIA 

















That the engineer-designer of complete, 
electrically-energized products (large or small; 
for defense, industrial, commercial or domestic 

















purposes) may be well-informed regarding those 





YOUR PRODUCT'S NEEDS? 


power sources offered by advertisers in ELEc- 
TRICAL MANUFACTURING the following tab- 
ulation is presented at frequent intervals. 


Merely select the desired ac. (single or 
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polyphase), dc., universal or torque motor 


classification (by letters A, B, C, D or E, as 
indicated) and you can instantly identify the 
variations in which these are made available. 
Thus, either the complete offerings of an indi- 
vidual manufacturer or the availability of any 
desired feature or characteristic through any 


















of the group of motor makers is quickly known. 
For any such additional information as 
may be required, qualified readers are invited 
to write our Director of Reader Service. 
For the addresses of companies herein 
listed please refer to the “Guide to Buying” 
section of this issue. 
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Fastenings 


Harper's Fastenings are 
fighting the Axis and fight- 
ing corrosion. They are be- 
ing used on a multiplicity 
of war equipment...such 
as ships, planes, guns and 
tanks . .. because they 
successfully defy rust, cor- 
rosion and other tough 
conditions. Practically 
speaking, they are ‘‘Ever- 
lasting.”’ 


4320 STOCK ITEMS 


. of bolts, nuts, screws, 
washers, rivets, and acces- 
sories in the non-ferrous 
and stainless alloys. Many 
are “‘hard-to-get.’’ Spec- 
ials manufactured to 
order. 4-color illustrated 
catalog free to executives. 


The H. M. HARPER COMPANY, 2609 Fletcher 
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90 


St., Chicago; 45 W. Broadway, New York City. 
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EVERLASTING FAST 
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AND SO THEY SAY.. 


(Continued from p. 55) 


production of aluminum and other metals, and of plas- 
tics, along with resulting reduction in costs, are ex- 
pected to introduce extensive mechanical improvements 
and substantial economies in car manufacture and in 
sales prices. Higher-octane gasoline and improved lu- 
bricants will make for better performance. Expectation 
of higher taxes will force the attention of designers and 
manufacturers to ways and means of effecting economies 
in car operation.” 


C. W. KELLOGG, president, Edison Electric Insti- 
tute (addressing the institute’s annual meeting )— 

“In spite of such a drastic change as war expenditures 
going from 2% to 45 per cent of the national income, 
the ratio between total electricity manufactured in cen- 
tral stations and dollars of national income has re- 
mained almost unchanged at 1.885. It was lower in 
May this year than it was in May, 1940, and for 30 
months past the average monthly deviation from the 
mean has been only about 1% per cent. It seems un- 
likely that a relationship which has remained so con- 
stant from peacetime to our present level of war effort 
would change much in the future. Its trend has been 
slightly downward for 14 months. 

“If then national income appears to be a criterion for 
total electric energy output, the question arises of how 
our ability to manufacture has grown with that income. 
In this respect total generating capacity has not grown 
as fast as the national income in the two-year period, 
but the load has been carried successfully, partly by an 
increase in load factor from 55.5 to 57.4 (which alone 
represents the output of 1,080,000 kw. of generating 
capacity) and partly by a draft on reserves during the 
two years of about 1,350,000 kw.” 


CHESTER H. LANG, vice-president, General Elec- 
tric Co. (addressing the annual meeting of the Edison 
lectric Institute )— 

“Electricity is not only a terrible weapon of destruc- 
tion, it is also a magnificent tool of peace. Every ton 
of metal that comes crashing to earth as the direct re- 
sult of our efforts can only rise again and become useful 
with the help of kilowatt hours. No man-made business 
can raise the dead, but the tragedy of their wasted lives 
can be balanced somewhat if we exert ourselves to pro- 
duce the glorious future that is within our power. 

“It takes a specialist like Lieut. General William S. 
Knudsen, who has toured our war plants, to appreciate 
the miracle of mass production that is taking place. As 
he would put it, ‘We didn’t know our own strength.’ 
It took cold clammy fear, striking at the heart of a 
nation, to teach it that it was a mere tyro in the prac- 
tice of the skill for which it has seemed to have a God- 
given aptitude—mass production. You simply have 
to get out and visit the General Electrics, the Westing- 
houses, the Boeings, the Willow Runs, the Warner & 
Swaseys, the shipyards, to see the miracle of mass pro- 
duction that is going on.” 
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THESE MOTORS 


ed 


a 


sg ASK NO NURSING! 


A battery of Fairbanks-Morse totally enclosed fan-cooled 
ue aC hea he ete ae ek ee 


and buffers for the Kalamazoo Plating Company. 


Yes, Fairbanks-Morse Motors are built to stand 
up under the most severe plugging and reversing 
service. Only in F-M Motors can you get rotor 
windings centrifugally cast of COPPER! 


Exercise your priority to get F-M Motors, and 
you'll be assured of dependable, economical, pro- 
duction-speeding power—not only now but also 
in the years to come. 


For an opportunity to compare F-M and other 
motors, construction point by point, write Fair- 
banks, Morse & Co., 600 S. Michigan Ave., Chicago. 


Re erke)t 
PY DIESELS 
SCALES 
PUMPS 
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Silver. Keeps the home 


fires burning 


Modern time controls—tireless automatic watch- 
dogs with single-track robot minds — guard the 
productive fires of countless vital defense industries. 
Dependability is their watchword — their reason for 
existence. But the hearts of robots are electrical con- 
tact points. That’s why SAMPSEL TIME CONTROL, 
INC., when designing their damper regulators and 
thermostats, their controls for oil burner metering, 
blowers, stokers and air conditioning — specify fine 
silver contact points, three times average size. 


That’s why silver contacts in the Type B-8 Fire Pilot 
Controls for stokers, illustrated above, are Callite con- 
tacts. Sampsel time controls are guaranteed for two 
years. That this exacting buyer turns to Callite Tung- 
sten is more eloquent evidence that Callite dependable 
uniformity is today an accepted industrial standard. 
Callite Tungsten Corp., 547 — 39th Street, Union City, 
N. J. Branches: Chicago, Cleveland. Cable: “‘Callites.” 
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CONTACTS 


Whether your contact requirements are for screws, rivets, com- 
posites, inlays or special forms—in tungsten, molybdenum, silver, 
platinum, palladium and alloy combinations of these metals, 
Callite can serve you on near-normal schedules. Consult us. 
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AIRCRAFT CONTROL 





Continued from p. 64) 


is not energized, and closed when it is energized, when 
subjected to a linear acceleration of 10 times gravity 
(10 G.) applied in any direction. All ferrous parts, 
except where it would interfere with the operation, are 
treated to resist corrosion. This single-pole, normally 
open contactor has a rating of 50 amp. on an 8-hr. 
basis and will withstand an inrush current of 500 amp. 
at 32 volt, dc. The coil wattage is 9.5. It is suited 
to operation in ambient temperatures ranging from 
60 deg. C. (140 deg. F.) to minus 40 deg. C. (—40 
deg. F.) 


FOR REMOTE CONTROLS 


EMOTE control switches and relays are generally 
actuated from the instrument panel and for this 


purpose nearly any type of contact-making and break- 
| ing switch may be employed. A thumb type of switch, 


which is mounted flush with the panel, has been de- 
signed specially for aircraft service. Since such a 
switch occupies a panel space of less than one inch 
(over the hexagonal lock nuts and washers) it offers 
a high degree of space economy. It is actuated by 
pressure on the metal button and is normally open, 
snapping closed when the button is pressed down and 
returning by snap action to open position as soon as 
pressure on the thumb button is released. The total 
movement of the button is but %o in., the final 4 ¢ in. 
movement being for over travel. As the switch has an 
inductive rating of 15 amp., 24 volt, it is ample for 
handling pilot circuits, small solenoids, lighting cir- 
cuits, and to signal position of doors, landing gears 
and other movable parts of commercial and military 
aircraft. 


SPECIAL RELAYS, TOO 


N THE electrical equipment of aircraft, many im- 
portant functions are performed by the use of 
relays, mostly by remote control. Circuits are closed 
or opened, motors started and stopped, reverse motor 
operation prevented, timing functions are performed, 
and safety operation of many movements is secured. 
In the construction of relays, as with other aircraft 
apparatus, light weight and vibration resistance are 


| primary requirements and relays must be capable of 


successful operation under conditions of extreme tem- 
peratures and rarefied atmospheres as encountered at 
high altitudes. Both plastics and aluminum, and other 
of the lighter metals, are used in the construction of 
the frames but for the operating coils, the use of 
insulated copper wire still obtains in general although, 
in view of the importance of prompt deliveries and 
scarcity of copper, insulated silver wire is also fre- 
quently employed since the conductivity and resistance 
of silver is, to all practical purposes, the same as that 
of copper. 


The most customary types of relays consist of a 
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A, THE DEMAND INCREASES 
for faster and faster war pro- 
duction—so the need for dry 
developed printmaking be- 
comes more and more impor- 
tant. Because dry developed 
printmaking is versatile . 
and you are able to quickly 
make prints of engineering 
drawings, charts, graphs, 
letters and maps. 


%,.\ 
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Dry developed prints are made by the Ozalid Process—the 
direct method of turning out dry, positive-type whiteprints 
merely by feeding Ozalid sensitized material along with an 
original drawing into an Ozalid whiteprint machine. In two 
quick steps—exposure and dry development—the prints are 


finished! 
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Here’s how versatile the process is: With standard Ozalid 
materials you get prints having blue, black or maroon lines on 
a white background, enabling you to assign different color line 
prints to various departments. Transparent papers, cloth and 
foils produce intermediate originals which are made just as 
whiteprints, without additional equipment. All sensitized mate- 
rial comes in either cut sheets or roll stock. 


ee 


Whiteprints are made with amazing speed — as fast as 20 feet 
per minute in the largest Ozalid machine. Speeds of other 
models are geared to suit medium and small reproduction 
needs. If you are not already using the Ozalid Process, write 
today for literature describing the many advantages of dry 
developed printmaking. 





SPECIFY 
WHITEPRINTS 


mPxK INS 
IVN K at 
or FRANKLY ‘. souTH BEND DR. 


=o ae a ioe j if gt ela Ye 
OZALID PRODUCTS DIVISION 
GENERAL ANILINE & FILM CORPORATION 


JOHNSON CITY, N.Y. 
OCU CMU Sd em eT 










% Set down all the qualities you 
need in transformers and solen- 
oids; in coils for motors, genera- 
tors, relays or other electrical 
devices you are building, directly 
or indirectly, for any government 
department. Then, send us your 
blueprints and specifications for 
cost-free recommendations. 





SolenoidCoil ea 


PROMPT DELIVERIES! ; , 
Arrange to receive alow- Generator Field Coil 
cost production sample, Rardom Wound 

finished to exact specifica- 
tions for better perform- 
ence and easier assembly, 
followed by quantities ; 

thet will pace your fastest Relay Coil 
production schedules. 

Write. 





Step Down-Up Transformer 


AV TSe eh AR ares 


2734 N. Pulaski Road, Chicago 


A NEW ADDRESS — ADDED FACILITIES — MORE PRODUCTION 


(]5-SMALL-POWER MOTORS 


Meet 
Government 
Demands 















A N important part in General fz 
Industries’ War Production NS 
work is building small-power —_\ 


motors. For nearly 30 years a 
leading commercial producer of 
precision-built fractional horsepower electrics, 
General was ready when the call came. Ready 
with large- scale production of General In- 
dustries ‘Smooth Power’ Motors that measured 
up in every way to strict Government demands. 
And when that good day comes when, once 
again, we can take commercial orders, General 
will be just as ready. Ready with advantages 
for old customers, in added skill and strength 
gained from all-out service in America’s titanic 
industrial response to Pearl Harbor. 





Te(SENERAL INDUSTRIES CO. ELYRIA, OHIO 
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which, when energized, actuates an armature 


a manner similar to the conventional ground relay. 
aircraft service however, a balanced construction 


armature conduces to resistance to extreme 


vibration and most of the relays of this type incorporate 
this feature. Attraction of the armature by the magnet 


closing or opening of the controlled circuit. 


Aircraft relays are also made with the contacts of the 


leaf construction whereby any desired number 


of circuits may be closed or opened simultaneously. A 
maximum of ten circuits, with a corresponding number 
of leaves, will meet all ordinary requirements although 
an excess of this number may be incorporated in the 
construction for special purposes. In this type of 
relay an armature-bearing-pin damper spring positively 
positions the armature to insure consistent operation 





OME units are of the en- 

closed type as in the case 
of this (A) magnetic dyna- 
motor-contactor, 2 x 4 in., 
weighing only 2.3 lb. and 
B) this sensitive relay with 
a sealed aluminum cover. 
Weight 344 oz. Maximum 
continuous current rating 2 
amp. at 32 volt; maximum 
make or break rating 10 amp. 


er vibration and also to prevent sympathetic trans- 
verse vibration of the armature to avoid rapid wear on 
the bearings which would otherwise occur. Lock wash- 
ers on the armature yoke screws prevent loosening. 
Relays are rated on a dual basis, that is, the amperes 
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Exclusive features of this compact power rheo- 
stat assure you 25% more capacity for hand- 
ling possible overloads,—and consequently 
more heat dissipation — less temperature rise without taking up more 
space. The deeper winding form gives more wire, more surface area. 

Our patented contact system, completely enclosed in the body of the 
rheostat, makes possible a maximum depth of winding space for any 
given hack of panel space. The metal-graphite contact shoe, molded 
on a coiled pigtail, is the sole sliding electrical contact. It travels 





smoothly on the inside circumference where the turns of wire are most 
en closely spaced. Each turn is a separate resistance step. 
“ase The terminals are rugged screws integral with the body of the rheo- 
stat,— another exclusive advantage. 


al There are no organic parts to char, in this metal— porcelain vitreous 
vith enamel construction. All live parts are enclosed to eliminate many 
ae dangers and possible short circuits. 

a This rheostat is designed to give full protection from dirt and me- 
num chanical damage, as well as maximum ventilation. 


‘mp Eight standard sizes in a wide range of resistance values—tandem 


fittings —tapered windings, etc. 
We offer many other types of rheostats and resistors with important 
exclusive advantages. Please consult us. 


HARDWICK, HINDLE, Ine., Newark, N. J., U.S.A. 
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W.S Press Helps 
Machine Gunners 


Shoot Straight 
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current which they are suited to handle in making and 
breaking circuits and the watts current required for 
their actuation. The latter figure represents the cur- 
rent required to cause the contactors to close or open, 
and to retain the magnet armature in normal position. 
This is naturally smaller than the current-carrying ca- 
pacity since the holding circuit and its coil are con- 
sidered as pilot control. 

Since the function of relays is that of opening and 
closing circuits, it is imperative that those used in air- 
craft shall be especially resistant to the excessive vi- 
bration which is experienced in such service. 





Allen-Bradley 


VAILABLE in single and double pole 
models, and as reversing switches, 
these relay units will withstand an acccl- 
eration of ten times gravity without 
closing and will operate in any position. 


To familiarize the product designer and assist in the 
selection of a relay for any particular purpose, the fol- 
lowing descriptions are given of a number of relays 
that are obtainable. Manufacturers will also supply 
special designs and constructions when such type of 
relay is needed. 

A midget relay, having a weight of about 0.85 oz., 
is constructed with single-pole or double-pole, double- 
throw contacts capable of making and breaking 3 non- 
inductive amp. at 28 volt, de. With its 2-amp. coil in 
de-energized position the normally closed contacts will 
withstand vibrations of 6 G. and the normally open 
contacts, 10 G. In energized position the contacts will 
withstand a force of 10 G. The contact blades are of 
tinned phosphor bronze with fine silver contact points. 

A similar midget relay, weighing 5 oz., is entirely 
insulated from the ground with an insulation to with- 


stand a minimum of 1500 volt. This relay is of the 


ceramic insulated type and its capacity rating, single- 
or double-pole, is 8 amp. at 24 volt. 


On inductive 


loads it is sometimes desirable to use condensers to 
suppress arcing, 


Under test, this relay has withstood 





a test without making contact when de-energized, or 
breaking contact when energized, of 16.2 G. 

For greater carrying capacity, a light-weight relay 
is available which has a current rating of 25 amp., at 
12 or 24 volt, with an operating coil requiring 1.2 
watt. This is of single-pole construction having norm- 
ally open contacts which means that they will stay 
open when the coil is not energized and closed when 
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CORE LOSS CURVES for the U-S-S Electri- 
cal, a suitable grade of steel for small in- 
tegral-horsepower motors, similar to the 
yne shown 


COMPLETE ENGINEERING INFORMATION 
on all grades of U-S-S Electrical Steel is 
contained in this 150-page book, Technical 
Bulletin No. 2. It is full of characteristic 
urves and technical data on the applica- 
ion, testing and production of these sheets. 
\ rite tor your copy. Please use your busi- 
ness letterhead. 


t 


...@ No.1 Job for Electrical Steel 


\ \ THEREVER electric motors or 


generators are helping to fight 
this war—in machine shops, mills, 
factories, in bombers, tanks and 
battleships — laminations of U-S-S 
Electrical Steel are giving the high 
degree of performance now so criti- 
cally important. 

You can depend on the quality of 
these steel sheets to help you meet 
difficult specifications in manufac- 
turing motors and generators of all 


types. Standard laboratory tests 


maintain quality control of core loss, 
permeability, interlamination resist- 
ance, ductility and physical proper- 
ties. This control is a valuable pro- 
tection for the performance of your 
product in the line of duty. 

Perhaps our intimate knowledge 
of factors involved in the applica- 
tion of electrical steel would be use- 
ful to you in solving some puzzling 
manufacturing problem. Write to us. 
Our specialized engineers will be 


glad to help you, without obligation. 


* Horsepower 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


Scully Steel Products Company, 


Chicago, Warehouse Distributors 
United States Steel Export Company. New York 


UNITED STATES STEEL 





RAYMOND MANUFACTURING CO. Division of Associated Spring Corp. 
CORRY, PENNSYLVANIA 












HOLLOW 


with the 
Knurled 
POINTS 


originated with 
“Unbrako" years ago. 


When “Unbrako" is tightened, the £zurled points ‘‘dig in” 
and prevent loosening by the friction of use or the vibration 
of motion. One loose set screw may result in anything from 
irritating annoyance to incalculable disaster—depending on 
the apparatus on whick it is used. Assemble with “Unbrako"’ 
Set Screws. They are strong, accurate, self-locking, come in 
2 complete range of sizes from No. 4 up—and deliveries are 
better than average. Tell us your requirements. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX 594 
—— BRANCHES —— 
BOSTON + DETROIT + INDIANAPOLIS - CHICAGO + ST. LOUIS » SAN FRANCISCO 


~ 
Self-Locking 


it is energized. Due to carefully balanced-armature 
construction it will stay closed or open, as predeter- 
mined, when subject to linear acceleration of 10 times 
gravity (10 G.). It is corrosion-proof and will with- 
stand a 200-hr. salt-spray test. 

For aircraft radio transmitting equipment, a high- 
voltage relay, having ceramic insulation and double- 
break contacts, permits the control of de. circuits as 
high as 1000 volt. At this voltage the contacts have a 
maximum current rating of 0.02 amp. At 500 volt, 
the rating is 0.10 amp. The coil wattage is 1.2, the 
tip travel 4, in., and the tip pressure 25 grams. 
(Approximately 1 oz.) 

A highly sensitive relay designed for use in vacuum 
tube output circuits where the power available is so 
small as to require operation on extremely low currents. 
Of single-pole, double-throw type, this relay is con- 
tained in a sealed aluminum casing as a_ protection 
against dirt and rough handling. It has a maximum 
continuous rating of 2 amp. at 32 volt and a maximum 
make or break rating of 10 amp. The coil is rated 
at 32 milliwatts minimum and 1 watt maximum and 
has a maximum resistance of 3000 ohms. It weighs 
but 31% oz. 

For use in connection with aircraft control systems 
operating at 400 cycles, a marginal relay, known as an 
inverter warning relay, is used to give indications when 
the current is interrupted. The relay is operated by 
the control current and, as long as current continues 


—- Luminous Lens 


_ Interchangeable Aluminum 
landle Extension 


Basic Plastic Portion of Handle 
. Armature 


Counter Weight 
~ for Lock 


Counter Balance 
Weight for Armature 


_- Toggle 
a Seochaniie 
Asci 
Chamber 
Hermetically Sealed 
Time Delay Unit 
Magnetic 
Blowout 
Plate 





Heinemann Circuit Breaker 


GPECTAL type of circuit breaker for aircraft service. 

Note luminous lens for easy location but with low 

primary visibility and provisions to neutralize those high 

accelerative forces to which the assembly might be 
subjected. 


to flow, its “break” contact springs are held open. 
Upon interruption of the current, the relay is released 
thereby closing an alarm circuit through its contacts. 
In some forms of this type of relay, a copper shading 
coil eliminates “fluttering” even with considerable va- 
riations in the operating frequency. 

To meet the requirements of switching antenna cir- 
cuits in aircraft radio transmitting equipment, a vacuum 
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SPRAGUE 


OOO 


RESISTORS 


Free You From 


MOUNTING 


Limitations 








The unique construction of Koolohm 


Pe tree | tte Tn Ee CMT tile Koolohms are doubly protected. The wire itself is insulated before being 
wound AND—all types are sealed in sturdy, chip-proof, ceramic or tempered 
Heat NAME lileMcLMel? (PML mols shock-proof glass casings. 

Therefore, they operate safely and dependably even when mounted directly 


grounded parts with complete resistor to grounded parts with the simple attachments illustrated above. All of these 


circuit insulation. This offers a flexibility methods of mounting are today being used by prime- and sub-contractors who 
: : are meeting exacting specifications with Koolohms. 
in designing and manufacturing that is Meter multipliers — high resistance, high-power units, truly non-inductive 


resistors — ferrule type resistors that withstand the most severe salt water 
immersion test and other features are found in Koolohms—the answer to 
d and changing — conditions. practically all your resistor problems. 


Write for further particulars, samples and catalog 


SPRAGUE SPECIALTIES COMPANY 
(Resistor Division) North Adams, Mass. 


invaluable under today's changed — 


THE ONLY RESISTORS WOUND WITH CERAMIC-INSULATED WIRE 
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FELT PROTECTS... 


DM & 





PROTECTION 
is VITAL 


Victoprene Oil Seal made by Victor 
Manufacturing & Gasket Company, 
showing combination of felt washer and 


rubber-like synthetic sealing element 


The accuracy and dependability that won prominence 
for Victor Oil Seals in peace-time equipment enable 
them to contribute vital service to the Victory Pro- 
gram. The combination of the felt washer, to exclude 
erit, dirt and dust, and the rubber-like synthetic ele- 
ment, to guard against loss of lubricant, meets the 
toughest tests of planes, trucks, tanks, jeeps and other 
automotive equipment. The wicking of the oil-satu- 
rated felt provides a clean bearing point for the seal, 
and helps to retain the lubricant within the assembly. 
To protect bearings and to assure continued efficiency, 
make certain that there is a felt washer close to the 
sealing element. Please write, on your Company letter- 
head, for Data Sheets #6, “Felt and Lubrication.” 
#11, “Annular Designing and Dimensioning,” and the 
S.A.E. Sample Catalog. Experienced representatives 


are available if you would like personal advice. 


American Felt 





General Offices: GLENVILLE. CONN. 


NewYork; Boston; Chicago; Philadelphia; Cleveland ; Detroit ; St.Louis ; San Francisco 


PRODUCERS OF FINEST QUALITY PARTS FOR OIL RETAINERS, WICKS, GREASE RETAINERS, DUST 
EXCLUDERS, GASKETS, PACKING FELTS, VIBRATION ISOLATING FELTS AND INSULATING FELTS 


| hE EE A TRI TT 


type of relay is employed. Essentially, this relay con- 
sists of a single-pole, double-throw switch which is 
enclosed within a highly evacuated glass casing. The 
contacts of this switch are magnetically actuated by an 
external electromagnet. The moving parts are thus 
limited to a single element which, with its contacts, 
operates within a vacuum. This construction insures 
freedom from oxidation, dirt and moisture as well as 
independence of climatic or altitude conditions. 

This relay is suited to a maximum radio frequency 
potential of 20,000 volt and has a maximum current 
capacity of 8 amp. It is built for operation on either 
12 or 24 volt, de. 

An essential relay for use in aircraft equipment is 
the reverse-current cutout which functions to maintain 
the current flow from the generator, or generators, to 
the storage batteries when the generating voltage is 
high enough for charging purposes. When generator 
voltage drops below charging point, which would other- 
wise permit a reversal of the current flow, this relay 
acts to disconnect the current from the batteries but 
reestablishes the connection as soon as the battery 
voltage again falls. This is similar to the performance 
of the familiar automobile cutout but, for aircraft serv 
ice, a high standard of construction and operation is 
required. Because operation of two or more generators 
in parallel is usual, a pickup voltage as close as possible 





Guardian Flectrs 


OMPACT, light in weight, yet thoroughly depend- 
able this type of aircraft solenoid contactor has been 
but recently developed. 


to the normal regulated voltage of the generators is 
necessary to prevent excessive chattering of the relay 
in closing. 

Among those companies prominent in the construc- 
tion of switches and relays for aircraft service, many 
of whom have cooperated fully in the gathering of data 
for this presentation, are: Acro Electric, Allen-Bradley, 
Allied Control, American Automatic Electric Sales, Ar- 
row-Hart & Hegeman Electric, Bendix Aviation, C. P. 
Clare, General Electric, G-M Laboratories, Guardian 
Electric Manufacturing, Heinemann Circuit Breaker, 
Micro Switch, Minneapolis-Honeywell Regulator, Mu- 
Switch, Spencer Thermostat, Square D, Struthers 
Dunn, Westinghouse Electric & Mfg. 
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% These are the doors to the largest and best equipped custom 
molding plant in the Middle West. Until a few short months ago, they 
have always opened hospitably to all who came to inspect or to 


learn. Now, and for the duration, they must be closed to all but our 
working force. 


Yet, behind these doors, progress in plastics goes on—at a stepped- 
up pace, set by the grim determination to win. We’re building bigger 
and better molds than ever before, and we’re building them faster. 
Our battery of presses is setting new records for production. And 
while in the past we have welcomed the difficult molding jobs, we 
are now turning out still more difficult pieces—more than ever 
accomplishing the things that ‘‘couldn’t be done.” 


It goes without saying that every step in this progress, as well as 
all the skill and productive capacity we possess, is concentrated on 
the vital task before us—producing goods to win this war. But, when 
the last shot has been fired, and American industry turns again to 
the problems of peace, the developments now taking place behind 
these doors will be available to you as potent weapons in the struggle 
to regain peacetime markets. 


So if you are among those planning ahead for peace while produc- 
ing at top speed for war, let us plan ahead with you. For competitive 
markets, like wars, are won by those who are best prepared. s 


CHICAGO MOLDED PropuctTs CoOrRpP. 


1020 NORTH KOLMAR AVENUE CHICAGO, ILLINOIS 
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Shell Type 
MOTORS 


Compact and Efficient 


Design is often facilitated and efficiency increased 
by making the motor an integral part of the 
machine or appliance. This type is particularly 
suitable where one of the motor speeds available 
is directly applicable to the purpose. 


The stator is pressed into a heavy steel shell and 
the rotor is bored ready to be mounted. Rotor is 
dynamically balanced on a test shaft with key 
in place. 


Ratings range from 1/4 to 71/4 HP; speeds, 1150, 
1750 and 3500 rpm. Built for A.C. single phase 


or multiphase currents. 


OHIO MOTORS INCLUDE———— 


Split-Phase Induction to 1/3 HP Shell Types to 5 HP 
Direct Current to 3/4 HP Torque to 100 oz. ft. 
Permanent Split Capacitor to Shaded Pole to 1/30 HP 
3/4 HP Synchronous to 1/6 HP 
Capacitor Start to 2 HP A. C. to D. C. Motor Generators 
Capacitor Start and Run to 2 HP and High to Low Voltage D. C. 
Polyphase to 2 HP Dynamotors up to 300 watts 











Tell us your requirements and we will 
advise with you. 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Avenue Cleveland, Ohio 
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CROSLEY “ALL-OUT” 


(Continued from p. 44) 


materially increased our plant capacities by making ex- 
tensions on buildings, by the purchase of a tool and die 
business, by purchasing the Elks’ Temple in Cincinnati 
to house our broadcasting division and thus make more 
room for manufacturing operations, by taking over one 
large warehouse and changing over another to manu- 
facturing space, by moving our Cincinnati distributing 
branch from our main building to make more manu- 
facturing space, and other changes of the same sort 
that stepped up our organization’s productive capacity. 


START OF WPB DRIVE 


= HOSE are some of the reasons that led the War 
Production Board to select Crosley as the one 
war production plant in five states, and one of 25 in 
the entire country, in which to start off the nation-wide 
War Production Drive, which it was hoped, would later 
extend into 2500 industrial plants doing war work. 
For a preliminary test of the War Production Drive 
at Crosley a group of War Production Board represen- 
tatives came on to Cincinnati from Washington. Into 
a meeting with them, I brought some of our own work- 
ers, some of our key people in the Crosley I.B.E.W. 
local, some government inspectors, our advertising and 
promotion people, and some key people from the va- 
rious operating departments. 

To us, it was important that the plan provided for 
joint cooperation by both management and labor, and 
that the labor division of the War Production Board 
was taking the leading role in promoting it. 


REPRESENTATION IS EQUAL 


T CROSLEY, our war production drive main 

committee consists of 24 men—twelve of them 
from management and twelve from the ranks of fac- 
tory production workers. In the first group of 12 
will be found the executive vice-president, vice-president 
and general manager of the manufacturing division, 
the operating vice-president and treasurer, the general 
works manager, the vice-president in charge of en- 
gineering and research, the director of purchases, the 
general sales manager, the personnel director, the direc- 
tor of standards, the plant engineer, and the director 
of quality. In the second group are the outstanding 
representatives of the workers of the organization 

The executive committee, consisting of three mem- 
bers each from the above-mentioned groups, acts as a 
steering committee and all reports are cleared through 
it by the sub-committees which report to the executive 
committee for action. 

We felt that it was important that we should point 
up our War Production Drive in such a way that every 
man and woman connected with our organization would 
understand it and would appreciate the need for all-out 
effort. 

In order to accomplish this we produced a 30-minute 
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AR’S emphasis is on strength, 

in men and insteel. That trite 
little truism is all pictured for you 
above, where the last admixture of 
alloys is going into an Allegheny 
Ludlum electric furnace. 

In the shortest possible time after 
the arc is struck, that batch of alloy 
steel will be war material in use. It 
may be stainless bomb racks or 
ammunition chutes; tool steels fash- 
ioning a tank; valves or nitrided 
shafts in engines; electrical steels 


in gun and engine controls. What- 
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OE M Photo by Palmer, in an Allegheny Ludlum plant 


... Ur Nor %o W:tlerd Taste 


ever it is, Hitler definitely won't like 
the taste of it. Nor will Tojo. 

But let’s make sure it takes the 
least amount of time to turn out 
these finished war goods. And let's 
not waste, unnecessarily, a single 
pound of vital alloys in the process. 

To help engineers and produc- 
tion men toward more efficient fab- 
rication and use of alloy steels, 
and to aid in the instruction of 
training classes, we have developed 


a wide list of printed aids. They’re 


especially valuable for assisting 


“conversion” plants to avoid pit- 
falls and get under way. Just tell 
us your alloy steel problems, and 


let us help you find the answers. 


Aiea hiony Licdibiecs 


STEEL CORPORATION 


GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA 
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ALL GAUGES STRIPPED with- 
out change of blades. The siz- of 
the stripping hole in the blades is 


increased or decreased instantly by 





a dialed micrometer srew adjust 
ment with locknut. The machine 1s 
al-o provided with an efficient cutter. 
The blades are of finest tool steel 


curctully hardened und drawn 


A Sturdy, Efficient Machine for 
Rapid Factory Production 


Designed to do quantity work on a quality basis on all types of insulated wire from 
8 gauge to the very finest wire, without changing blades. 

This machine will instantly grip the wire, cut the insulation, strip it off and release the 
wire — al! in ONE simple foot pedal movement. Works as fast as the operator can feed 
the wire. Everything in sight. No motor required. Light in weight, the machine can 
be moved from place to place or mounted on a bench. 


10-DAY FREE TRIAL —without obligation, you can prove the merits of this 


time snd money saving machine in your shop on your own work. Send wire samples 


and specifications so we may accurately gauge your needs before shipping machine 
and instructions. 


Pyramid makes a tvire stripper for every need: Colonial 
—E-Z Foot Pedal—Mastercraft Foot Pedal—Side 
Lever—Overhand Lever—and Hand Wire Strippers. 


PYRAMID PRODUCTS COMPANY 
2224 So. State St. CHICAGO, ILL. 














MICRO- 
PROCESSED 
BERYLLIUM 
COPPER 


e** PROCESSED” 


BERYLLIUM COPPER 





SPRINGS 


Reduce assembly ana maintenance cost 
and increase brush life by putting I-S 
brush springs into your production line. 
Brush life and motor performance de- There is a difference. 

pend in great measure on the design 


. Data sheets will be sent on request and 
of the brush spring. 


l-S spring designers will design with 
Instrument Specialties Company has you the proper spring for your needs. 


devel d ial techni f k- 
ing beryllium ‘copper brush springs to: INSTRUMENT SPECIALTIES CO. 
closer tolerances, better heat resistance, DEPT. L—LITTLE FALLS, NW. J. 


and less loss of brush pressure result- 


ing from brush wear. Ss e 
PRODUCTION TOLERANCES j = .s 
Length, from 44 teo3in. ..... +1/32 in. . & é 
Outside diameter, upto tin. -. . + .003 in. 
Load deflection (any D/d ratio) . . 5 per cent 
Heat treatment and unique coiling meth- 
ods, combined with the high accuracy 
2 


of the exclusive Carson Electronic 
Spring Tester, put Micro-Processed Brush 


Springs in a class by themselves. BRUSH SPRINGS FOR SMALL MOTORS 








dramatic presentation, making use of professional talent 
from Crosley Station WLW in Cincinnati, and had 
this program recorded. This program stresses the im- 
perative need for implements of war immediately, citing 
dramatically the severe losses to the United Nations on 
all war fronts because of a lack of war equipment. 
Names of Crosley employees and also the names of 
former Crosley workers, now on the fighting fronts, or 
relatives or friends with the armed forces, are men- 
tioned in the program to stress the personal interest 
that both workers and management have in providing 
equipment for the men at the front. The high spot in 
the program is the dramatic word-picture of the sink- 
ing of an American submarine in the Java Sea, with 
the agony of the crew facing certain death at the bot- 
tom of the ocean, largely because war production was 
too little and too late. 

Every man and woman in the Crosley organization 
has heard this program and they have heard, too, sup- 
plemental talks on specific ways in which they can con- 
tribute to the war effort, from top executives to sten- 
ographers and mailing and filing girls. 


DISTRIBUTORS ADD LINES 


HERE remained, after these activities, only one 
a more major consideration in our conversion. Our 
distributors and dealers who sold our peace-time wares. 
\hen we realized that the time was not far off when 
household radios and refrigerators could no longer be 
manufactured, we inaugurated programs to help our 
distributors find additional lines to sell. 

A 300-line advertisement in the “Business Oppor- 
tunities” section of a metropolitan newspaper proved 
to be one of the most effective means of locating manu- 
facturers of unrestricted merchandise and brought forth 
a great many replies from manufacturers in widely 
diversified fields. 

As the result of contacts made in this way, more 
than 85 per cent of the Crosley distributors have taken 
on new lines of products, including floor coverings, 
lamps, lighting equipment, wallboard and chests, paint, 
furniture, china, unpainted wooden furniture, work 
clothes, phonograph records, coal stoves, ice boxes, mir- 
rors, and specialty glass products. 


SALES DEPARTMENT PIONEERS 


FTER our sales department had pioneered in 

helping our distributors to find new lines, it was 
comparatively easy for these distributors to follow the 
path that had been opened for them. Many of them 
followed the example that the company had set for 
them by going out and finding other new products for 
themselves. 

Our distributors, also, have realized the potential 
value of their service departments in helping their cus- 
tomers to keep their appliances in operation. From a 
side issue with many of them, their service departments 
have developed into one of the most important parts 
of their business. 

None of us can do more than conjecture now what 
will happen after the war or what the manufacturing 
and distribution conditions will be then.. However, we 
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WHEN YOU DESIGN 
NEW PRODUCTS 


WHEN YOU PURCHASE 
NEW EQUIPMENT 


Specify JOHNSON BRONZE 


@When you tackle the problem of new designs or 


new equipment .. . start with the bearings. No 

other item in a motive unit carries the same high 

‘i i degree of responsibility. When you want smooth, 

ENGINEER quiet performance .. . long, trouble-free operation 

7 . Specify JOHNSON BRONZE Sleeve Bearings. 

‘euer tebe Gosnenn The first step is to call in a Johnson Engineer. 

covering such topics as Permit him to study your applications . . . to make 
Design, Alloys, Lubri- P 4 

seliie aks hin tee recommendations based entirely on facts . . . free 

the complete set. from all prejudice . . . backed by more than thirty 

years experience. His knowledge covers the manu- 

facturing of all types . . . cast bronze, sheet metal, 


babbitt-lined and powdered bronze. His services 
are offered without obligation. Write today. 


PRODUCTS | 


| | JOHNSON BRONZE COMPANY 


Sheet Bronze Bearings i 7 
Sheet Bronze Graphited | Sleeve Bearing Headquarters 
| Bronze and Babbitt Beorings | 
| Steel and Babbitt Bearings | 
Steel and Bronze eaten 570 S. MILL STREET NEW CASTLE, PA. 
Ledaloy! 
| Self-Lubricating Bearings 
Electric Motor Bearings 











‘ono one SALES OFFICES AND WAREHOUSES = 
vere cones | AAT BALTIMORE BOSTON BUFFALO CHICAGO CINCINNATI CLEVELAND DALLAS DETROIT KANSA os 


MINNEAPOLIS NEW CASTLE NEW YORK CITY NEWARK reac Wesdene roaring ot tannin Sasi’ aes 
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Complete contactor parts 
are easily stamped or 
formed from Fasaloy No. 
106 with substantial sav- 
ings in time and cost. 





* 


asaloy 


No. 106 


*T.M.REG.U.S. PAT. OFF. 


The Fansteel Contact Metal 
With Controlled Spring Temper 


FOR CONTACTOR SPRINGS, 
SWITCH AND RELAY PARTS 


Fasaloy No. 106 is a new Fansteel contact 
metal developed to save time, machines, labor 
and assembly cost. Instead of the conventional 
spring and rivet contact assembly, the complete 
part can be made from Fasaloy No. 106 in one 
piece. often at one stroke of a press. 

Fasaloy No. 106 has high conductivity, low 
contact surface resistance, excellent resistance 
to corrosion, sticking and mechanical wear. In 
addition, it has a spring temper and hardness 
controllable over a wide range, with exceptional 
resistance to fatigue. 

Fasaloy No. 106 is obtainable in sheet, strip 
or ribbon, or parts fabricated to order by 
Fansteel. 

Samples on Request: Interested manu- 
facturers with priorities can obtain sam- 


ples of Fasaloy No. 106 for testing. 


FANSTEEL 


METALLURGICAL 
CORPORATION 
ELECTRICAL CONTACTS FOR ALL PURPOSES 


i Eee eB ee ee Ee ee ee ee ee eee 
PLATINUM, FASALOY METALS, FASTELL METALS 


NORTH CHICAGO 
ILLINOIS 
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have a “Committee on Tomorrow” constantly at work 
on the problems that will arise when the war is ended, 
and it is trying to anticipate conditions that may rea- 
sonably be expected to exist then. 

We expect to resume manufacturing after the war 
the same general type of domestic products that we 
made before the war halted us. Improvements and 
refinements that research will have developed will make 
these products even more desirable than they have 
been before. 

When peace finally releases the brakes on domestic 
production, the demand for refrigerators, radios and 
automobiles will be tremendous. Opportunities for the 
manufacturer, the distributor, and dealer will be great. 

First offerings of peace-time products after the war 
will, we believe, be very much the same as those which 
were being made when the needs of war made it neces- 
sary to stop making them, for there will be little time 
or opportunity to re-tool in time to meet the tremen- 
dous demand that is sure to come. However, post-war 
planning now going on in many plants, as it is in ours, 
will quickly be reflected in products that will give 
greater service, look better and probably cost less. On 
such plans, we will win the peace. 


GOOD SOLENOID DESIGN 


(Continued from p. 62) 


which is drawn forward during one half-cycle and back- 
ward during the following half-cycle. It operates 
through the use of two rectifiers, one in series with each 
solenoid. Furthermore, the oscillatory mechanical sys- 
tem is tuned by means of a spring to the frequency of 
the current. 

If a customary ac. plunger electromagnet cannot pick 
up its load during the first half-cycle it cannot move it 
at all. To overcome this difficulty, a spring is inter- 
posed between the end of the plunger and the clevis to 
assist in starting the load and also to somewhat reduce 
the noise. 

Because ac. plunger electromagnets are inherently so 
noisy, toggles and similar mechanical devices cannot be 
used with them so freely as with those designed for de. 
operation. 

The overall efficiency per stroke of an ac. plunger 
electromagnet depends to a great extent upon the part 
of the cycle where the circuit is closed and interrupted, 
the latter permitting much of the magnetic exhaust to 
be returned as electrical energy to the electric circuit. 
Thus, under ideal conditions, as when all of the stored 
magnetic energy might be returned to the electric cir- 
cuit as electrical energy when the circuit is interrupted 
at zero current strength and there were no i7R losses, 
the overall efficiency of a plunger electromagnet might 
approach 100 per cent., as against 50 per cent. for a de. 
electromagnet. 

The highest estimated overall efficiency recalled pub- 
lished for an ac. plunger electromagnet, through a care- 
ful mathematical study of test data, is about 89 per 
cent.—52 per cent. for the lifting work and 37 per cent. 
for the accelerating work—as against a maximum of 46 
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Magnesium tracer bullets provide a 

deadly light for the fighting eyes that 

must see at night. With the making of 

these lethal messengers, Chromel has 

something to do. Wide spread, on the 

war production front, this original nickel- 

chromium resistor fills many jobs, which 

gives us solemn satisfaction. But finer 

will be the satisfaction of us all when 

Chromel heating elements will again be i ania 
available for peace-time use and con- W i eg 
venience. . . . Hoskins Manufacturing 

Company, Detroit, Michigan. 
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Parts Like These manufactured by Hubbard 
are used somewhere in almost every kind of 
product or mechanism and the usefulness 
of the product, or the proper functioning 
of the mechanism, often of vital importance, 
are dependent upon them. 


They are manufactured by Hubbard from 
steel, brass, bronze and other material... 
formed, shaped, heat treated, tested and 
assembled with modern equipment and sci- 
entific instruments. Your request for infor- 
mation of Parts Like These and their use 
and application in your products will be 
carefully analyzed; suggestions and recom- 
mendations will be returned to you. 


M-D-HUBBARD SPRING CO. 


572 CENTRAL AVE. ¢ PONTIAC, MICH. 
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per cent. for a de. electromagnet, with 32 per cent. for 
the lifting work alone. The customary overall efficiencies 
per stroke are much smaller, however. 

\ plunger electromagnet in a vertical position must 
lift its plunger and the connected load vertically through 
a specified distance. If the conditions are such that the 
load is lifted very slowly, about all of the work done by 
the electromagnet is lifting work whereas, if the load is 
lifted quickly, a further amount of work is done in ac- 
celerating the plunger or armature and the load, thus 
storing kinetic energy therein which is dissipated as 
heat and vibration through mechanical shock or ham- 
mer-blow when the plunger strikes a stop. .\ hammer- 
blow is sometimes delivered near the beginning of the 
stroke, as to unseat valves, etc., by permitting the 
plunger to accelerate freely through a suitable distance 
before moving its load. 

If the frame of a plunger electromagnet has a hole 
through its upper end with no stop, plug, or other ob- 
struction to interfere with the movement of the plunger, 
any motion of the plunger and its load has no hammer- 
ing effect upon the top of the frame but simply over- 
travels until the kinetic energy is expended in lifting 
the load further and then falls back to the holding posi- 
tion. Such is the magnetic-cushion type of plunger 
electromagnet. 

While seemingly quite unorthodox, all e‘ectric cur- 
rents are driven by mechanical forces by definition of 
the mutual repulsion between two similarly charged 
bodies. When one of the bodies, carrying an electric 
charge Q, is set in motion by the mechanical force of 
mutual repulsion, the moving electric charge or quan- 
tity of electricity © constitutes an electric current. 

From fundamental energy equations, 


W=F1=Eq units of work, (10) 
where F is the mechanical force, 1 is the linear dis- 
placement, q is the electrical displacement of the mobile 
electric charge Q, and E is the voltage or difference of 
potential. It follows that 
r_8 © ; : 
coulombs per unit length of 
E 1 L 

ccnductor, (11) 


where L is the length of conductor occupied by the mo- 
bile electric charge Q, which is known approximately 
for metal electric conductors and quite accurately for 
positive and negative ions in electrolytes. 
Dividing all members of equation (11) by time t, 
P=Fv=Ei watts, (12) 
where the mechanical force F is expressed in decameg- 
adynes (22.48 Ib.), v is the velocity or speed of the 
electric current (charge ©) in centimeters per second, 
and i is the current strength in amperes, whence 


F iQ - coulombs per linear centi- 
_ _ | meter (13) 
‘ O 

and i= LY amp., (14) 


which is familiar to electrochemists in connection with 
the mobilities of similar ions in electrolytes. 

Ordinary mechanical forces drive electric currents at 
right angles to their own directions in closed electric 
circuits through the production of voltage by electro- 
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To speed the output of cartridges 
ch for the boys at the front... 


.. this tolerance 
; in Healorn brass 
. is held to + .00025 








DETAIL 
_ Finished Primer Cup 






SPECIFICATIONS 
Brass Strip in Coils 


Mixtre: 
Gauge: Mmmm + .00025” 
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of Operations: Blank and Cup. No Trim 
vec] 
tric 
, ot 
an- [eerie of identical primer cups are produced every 

day by Western in a simple blanking and cupping die. 
There is no length trim, so the metal must be right when 
it comes from our mill. This means brass specified 
thick must be of the correct softness and held to a plus or a 


minus gauge tolerance of .00025”. 


10) 


clis- 
bile 
e of 


The primer, spark plug of the cartridge, holds the explo- 
sive which ignites the powder that propels the bullet. The 
metal in the finished cup must be just thick enough and tough 
enough to permit the firing pin to dent it to a uniform depth 
without piercing. The fit of the primer cup in its pocket 
must be tight enough to withstand the terrific pressure 

(11) generated by the powder gas. 
mo- 
tely 
for 


In Western-operated plants more than 40,000 production 
soldiers are daily producing small arms ammunition and 
similar vital war material. Our Brass Mill Division speeds 
their output by holding primer metal to that extreme 
tolerance of .00025’’, as well as other cartridge brass to 
corresponding close dimensions. 


When the war has been won and the peace made secure, 
our greatly enlarged facilities, now on a priority basis, will 
be entirely at the disposal of commercial fabricators of 
brass and copper products. 


BRASS MILL DIVISION 


Western Cartridge Company 
East Alton, Illinois 
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SACRED COWS MAY SUIT INDIA 
BUT THEY DON’T BELONG HERE 


In all our years of experience we have 
met with only one set of conditions 
where springs made of square wire 
were more suitable than round. If you 
want better performance at lower cost 
we'll be glad to prove to you—with 
all deference to sacred cows—that 
Holly’s modern and correct design is 
the right answer to any spring problem. 
There’s a Holly spring which exactly 
fits your needs. Write, wire, or better 
still phone us. 


AMERICAN SPRING 
OF AOELY inc. wotts, micuican 


BECAUSE NOTHING TAKES THE SHOCK 
LIKE RUBBER 


GUARDIAN 
DIRECT DRIVE 
COUPLINGS 


PROLONG LIFE— 
ADD TO EFFICIENCY 



















Exclusive rubber cushion made 
with oil-resisting treatment and 
gripped permanently by die- 
cast ends combines positive 
drive with resilient protection 
against misalignment and free 
Custom mace in various de- end float. No parts to get out 
grees of flexibility engineered of order. become noisy, need 
to job. Lengths from 2'4 , zi : 
up. Bores -inch, ¥-inch, replacement or lubrication. No 
rs-inch, an 6-ine>. ore 
than 750,000 in service. backlash. 

Write or wire today for testing sample and complete information. 


GUARDIAN FLEXIBLE COUPLINGS 


216 E. MICHIGAN ST. MICHIGAN CITY, IND. 
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magnetic induction, as when a bar permanent magnet 
is thrust into a fixed hollow cylinder of copper or alum- 
inum. In all such cases with similarly closed conduc- 
tors or coils, greater mechanical forces and higher 
speeds of permanent magnets must be applied to in- 
crease the velocity of speed of the electric current 
(hence its strength) in accordance with Lenz’s law. 
More familiar examples are Arago’s disk and a de. 
generator driving a loaded series motor. 


FOR PUSH-PULL EFFECTS 


UTUAL attractions in de. shunt solenoid-and- 
M plungers are relatively slow in response due to 
self-inductance (or the time constant). Mutual repulsions 
tend to produce rapid responses, both in the motions of 
moving parts and of electric currents, due to the fact 
that the currents in the two opposing solenoids can be 
accelerated very quickly because of the lack of appre- 
ciable self-inductance which causes two opposed sole- 
noids on a soft-iron bar, for example, to be hurled apart 
rather violently to increase the self-inductance, hence 
the storage of magnetic energy in the system. 

When an ac. coil is rigidly mounted upon a soft iron 
or steel bar and a hollow cylinder of copper or alumi- 
num is slidably placed thereon adjacent to the wound 
coil, if an alternating current is suddenly caused to 
flow in the solenoid the hollow cylinder of metal is re- 
pelled away because some of the motion of the electric 
current in the hollow cylinder has been imparted to the 
hollow cylinder itself as well as to the mobile electric 
charge © within it. 

Neither of the foregoing types of repulsion solenoids 
have any natural holding characteristics, unless holding 
coils are provided in the ac. case. 

If the hollow cylinder could not move, all of the 
expended energy would be electrical (and thermal) in- 
stead of partly mechanical, the motion being imparted to 
the electricity in the hollow cylinder instead of partly 
to the cylinder itself, as when the secondary of a trans- 
former is short-circuited. 

The same general principle is employed in the dy- 
namic loud speaker where an enameled-aluminum-wire 
solenoid carrying the voice current is placed in the mag- 
netic field of an iron-clad-type-electromagnet there are, 
of course, a number of variations. 

The principle is more fully emphasized in a somewhat 
similar arrangement wherein the voice coil is replaced 
by a piece of aluminum tubing which can move freely 
and slidably on an adjustable but otherwise fixed core 
above the upper part of the coil in the air-gap, as illus- 
trated. When a strong direct current suddenly starts 
flowing in the magnetizing solenoid or field coil, an 
opposing current is induced in the aluminum tubing 
(now a solenoid) to tend to delay the building up of the 
magnetic field, hence tends to delay the velocity or 
strength of the current in the magnetizing coil or sole- 
noid, which it would successfully accomplish were the 
aluminum tubing not free to move. Being free to move, 
however, the aluminum tubing is very quickly set in 
motion through electromagnetic repulsion. 

A pole-shader or shading coil in the face of a stop or 
a plunger of an ac. electromagnet is mounted on one of 
two U-shaped branches thereof to receive energy during 
one half-evele, which it releases when the current 
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Machine Too) FTA Ta 


Machine tool efficiency is of vital importance in 
the present speed-up of production. Motor failure 
with attendant delay and expensive “out-time” 


cannot be tolerated in this national emergency. 


Your best protection against production delay 
and unnecessary expense is to use Wagner Motors 
on all machine tools and other electrically driven 
equipment. Their long life and absolute depend- 
ability make them well-suited for the job. 


Wagner motors, the first choice during peace- 
time, can be depended upon to do “double-time” 
during this crisis. They are available in a variety 
of electrical types and sizes to take care of all 
kinds of machine tools. A few of the many Wagner 
motors are illustrated below. For information on 
the complete line write for bulletins MU-182 and 
MU-183, or consult the nearest Wagner branch 
office. Wagner branches are conveniently located 


in 25 principal cities. Wagner field-engineers will 


be glad to help you. 





Type RP Squirrel-Cage motors 
are used on machine tools 
and other electrically driven 
equipment that operate in 
clean, dry locations. 1/6 to 
400-hp, 25 to 60 cycles, 2- 
or 3-phase. 



























Type HP motors are ideal for 
machines located where in- 
flammable materials and 
substances are handled or 
manufactured. 3/4 to 125- 
hp, 2- or 3-phase, 25 to 
60 cycles. 





Type CP totally-enclosed fan- 
cooled motors are widely 
used on machine tools where 
dust, dirt, filings, chips, fumes 
or other destructive elements 
are prevalent. 1-1/2 to 125- 
hp, 25 to 60 cycles, 2- or 3- 
phase. 


Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Louis,Mo..US.A. 





BULLETINS MU-182 and MU-183 
MOTORS 
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Formed by Compressing 
Powdered Metals 


...ina Single Operation 


Porous Bearings e lron Gears e Alnico Magnets o 
Motor Brushes e Contact Points e Iron Radio Cores 
e Copper Discs e Many Other Electrical Parts 


Manufacture by tabletting or compressing metal powders is 
a rapid process . . . fully automatic . . . faster by far than 
most metal forming operations, widely applicable, produc- 
ing intricate as well as simple parts. 


These parts are accurate in dimension . . . are pressed in a 
single operation, ready for sintering . . . usually require no 
additional finishing operations. Density can be closely 
controlled, to afford desired porosity . . . in oilless bush- 
ings, for example. Inserts, such as pig-tails in motor brushes, 
can be incorporated. 

& 


Production rates of several hundred per minute are possible, 
depending on size, material, etc. Small ordnance compo- 
nents, motor brushes, contact points and similar parts are 
formed at 10 to 50 or more per minute. 


Write for new 48-page fully illustrated 
catalog No. 41-T. Shows hundreds of 
parts. Describes Stokes Automatic 
Presses especially developed for powder 
metallurgy . . . the result of many years 
of research and development work with 
engineers in this field. 





F.J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney, P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis 
Cleveland, Detroit 
Pacific Coast Representative: L. H. Butcher Company, Inc. 
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strength in the main solenoid is near zero in order to 
hold the stop and plunger together. If the shading coil 
is not fastened in position, it will tend to move. 

Aside from the time-constant L/R that causes a time- 
delay in the increase in current strength to its operating 
value in constant-voltage de. plunger electromagnets, 
demagnetizing secondary currents in solid iron or steel 
plungers and unslotted brass or metal tubes surrounding 
them weaken pulls so that the load not only cannot be 
started quickly but also tends to move slowly due to 
the transference of some of the motion to the electricity 
within the structures of the plungers and/or surround- 
ing metal tubes. Longitudinally slotting plungers and 
metallic tubes surrounding them in de. plunger electro- 
magnets tends to reduce such demagnetizing secondary 
or eddy currents and increase the quickness of response 
and the linear speed of the plunger, as well as to cause 
more rapid release characteristics because of lessened 
retarding secondary currents. The response and re- 
lease characteristics of de. plunger electromagnets thus 
may be controlled by the thicknesses and materials of 
sleeves or tubes placed inside coils or over plungers and 
fixed thereto. If such tubes were movable, the motion 
otherwise given the mobile electricity within their 
tructures would be imparted to the tubes themselves 
if not in balanced positions. Secondary currents in de. 
plunver-electromagn:t plungers and core tubes not only 
retard the response but also the release characteristics 
of the complete unit. 


TO SECURE TIME-DELAY 


XTERNAL, electrically controllable secondary 

co'ls placed over cores or plungers or inside core- 
holes of de. plunger electromagnets make possible vari- 
ous time-delays in response and release but are mere 
short-circuited secondaries in ac. plunger electromagnets, 
hence should not be used therein. Ac. plunger electro- 
magnets are inherently quick-acting because they must 
respond to one-half cycle. 

Other forms of solenoids comprise rotary types, as 
in inexpensive ammeters with punched coils; solenoids 
with long stops and pivoted plungers or armatures; 
double-acting de. solenoids with wound plungers ; dou- 
ble solenoids-and-plungers for operating reversing and 
clutch mechanisms, ete. 

There are at least five forms of two-coil solenoid-and- 
plungers: (a) differential pulling; (b) differential 
pushing; (c) differential beam balance; (d) concentric 
coils with opposing or coacting currents, and (e) horse- 
shoe-type with movable U-shaped plungers. 

Numerous other types are in use, or have been used, 
including a single fixed solenoid with a movable plunger 
integral with the movable outer shell; with a movable 
plunger integral with the movable lowerend of the frame, 
and other various modifications. A reversible solenoid 
of the iron-clad type with wire wound in grooves in the 
plunger, designed to operate a duplex friction clutch on 
a head frame, had the property of attaining a neutral 
position as well as producing a pull of 40 Ib. with 600 
watts and a 6-in. stroke. Voltage regulators for car 
lighting systems depend upon varying pressure due to 
a suitably proportioned solenoid-and-plunger on a car- 
bon pile. Various effects may be obtained with the 
differential types. 
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M INNEAPOLIS-HONEYWELL Con-Tac-Tor Snap Switches are not 
only extremely fast acting, but are definitely dependable as well. They 


will reliably control either a light or heavy duty electric circuit for 
millions of operations with as many as 8 contacts per second on light 
loads. Con-Tac-Tor snap switches are available in a wide variety of 
types and can be used on either AC or DC. They operate in all 
positions and their small size enables them to be used where space 
is limited. Con-Tac-Tor snap switches, of course, are obtainable only 
on proper priorities . . . Write for detailed information and ratings. 
Minneapolis-Honeywell Regulator Company, 2810 Fourth Avenue S., 


Minneapolis, Minnesota . . . Company owned branches in 49 cities. 





MINNEAPOLIS-HONEYWELL 
CON-TAC-TOR / 














You take no chances when you buy Newport Elec- 
trical Sheets: their use in thousands of products over 
a score of years has proved the superiority, unvarying 
high quality and free, easy workability of these 


dependable, extra value electrical 
sheets. Literature and samples of 
grades and gauges to meet your 
requirements sent on request. 
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CAPACITOR MOTORS 


Continued from p. 38, 


the two windings are balanced the losses therein will be 
reduced with a general improvement in performance. 
A typical speed torque curve of this motor is illustrated. 
Comparing this with Fig. 2 it will be noted that the 
main winding gives a torque in the running connection. 

There is a demand for multi-speed motors for fans 
and blowers. Such a specification is readily met but at 
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Fig. 5 Winding arrangement for capacitor motor oper- 
ating dual voltage through an auto-transformer. 





Newport Products: Hot Rolled Sheets — Newport Elec- 
trical Sheets — GOHI Pure lron-Copper Alloy Sheets — 
Globe Brand Galvanized Steel Sheets, Roofing and Siding 
— GOHI Enameling Iron Sheets — KCB Copper Steel 
Sheets — Newport Long Terne Sheets — Newport Galvan- 
nealed and DeLuxe Metal Sheets. 






NEWPORT 
KENTUCKY 


ANDREWS Basic Open-Hearth Alloy Steel Billets and Slabs 
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WO-VALUE capacitor motors may have two 


A) or operate through an auto- 
B). C—Speed torque curve of a 


two-value capacitor motor. 


the price of efficiency. One method used is shown in Fig. 
7, where a variable voltage is impressed across the 
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GISHOLT DYNETRICS NOW PROVIDE 

A COMPLETE RANGE OF SIZES FOR 

BALANCING ANY PART FROM 1 OZ. 
TO 50 TONS 


THE TYPE S DYNETRIC 


the smallest of the entire line, has 
now been perfected to the point 
where it performs balancing oper- 
ations on parts as small as 1 ounce 
in weight. 


THE NEW FLOOR TYPE DYNETRIC 


largest of its kind, is shown here balancing a huge marine reduction 
gear. This massive herringbone has a 16’ 8” diameter, face width 
of 7’ 4", and total weight of 100,000 pounds. 

The new Floor Type Dynetric is built to accommodate parts up 
to 240 inches in length or requiring a swing of 200”. Typical of 
Gisholt research and development, it is a noteworthy contribution 
to America's war production effort. 


The Gisholt principle of Dynetric Balancing is the proved and practical means of re- 
ducing vibration and excessive wear to insure more efficient performance and longer life. 

These newest developments extend its advantages in both directions—down to parts 
as small as 1 oz. in weight and upward to those weighing as much as 50 tons. Whatever 


your problem in correcting for true static and dynamic balance, Gisholt Dynetrics 
answer it. Full information on request. 


GISHOLT MACHINE COMPANY, 1119 E. Washington Ave., Madison, Wis. 


LOOK AHEAD - KEEP AHEAD - WITH GISHOLT IMPROVEMENTS 





TURRET LATHES « AUTOMATIC LATHES « BALANCING MACHINES 


Illustrating forced-air cooling over 
entire exterior of motor frame. 


BALDOR offers you totally enclosed, 
dust-proof motors of Streamcooled 


“design in integral sizes at same 


ela t-M MS li lle Mle 


When you specify BALDOR, you get 
Special Motor features at NO EXTRA 
COST to you. 


(If required, Class 2, Group G, Underwriters’ label 
furnished at slight additional charge.) 


BALDOR ELECTRIC COMPANY, ST. LOUIS, MO. 


Representatives in Principal Cities 





motor. From induction motor theory it is known that 
the torque varies as the square of the flux density, but 
that the flux density varies as the applied voltage, or 

Torque « B*- 

also B « V 

so that, Torque « V7 

So increasing the applied voltage the torque is in- 
creased and for a given load the less will be the slip 
and vice-versa. So speed is controllable. The speed- 
torque curves for a high voltage, a medium voltage, and 
a low voltage are indicated. For any given torque dif- 
ferent values of speed are obtained. 

A fan load varies as the square of the speed and 
would give a torque line as shown dotted. It will thus 
be observed that the fan could be run at the three speeds 
shown. To avoid the use of the auto transformer a 
tertiary winding may be used. Here the volts per turn 
in the actual windings are varied. For high speed the 
main winding is in parallel with the capacitor, the auxil- 
lary and tertiary windings. At low speed the main and 
the tertiary windings are in parallel with the capacitor 
and the auxiliary winding. This method of speed 
variation is poor but sufficient for most work. The 
following points are evident, 

(1) The slip depends on the load. The higher the 


AUXILIARY 


ahd W/NDING 


Cl pla 


TORQUE alam ae1.) 9) 


HIGH VOLTAGE 
my 4m Lena 
~_ Low VOLTAGE 


——» SPEED 


eel aid % 


2. LOW SPEED 





Fig. 7 ULTI-SPEEDS through variable 
voltages (A) with three charac- 
teristic indications (B). Here the 
dotted line shows a typical fan lead. 
C—A tertiary winding may be used to 
vary volts per turn. 
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MANUAL STARTER 












No. 28211-U 
Double Pole 


No. 28210-U 
Single Pole 


No. 28211 
Double Pole 
(with metal box) 













bl 
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Size “00” 


for 


MOTORS 


up to 
1 Horsepower 
220 V., A. C., 


maximum 


Pisa Led aay Me ee lide 
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= 


21 sizes of 


“—=su==" Interchangeable Heaters 


i : rn, Pili 
i) » 
i 


Maintain War-production Schedules 


ACROSS-THE-LINE Starters in single and double-pole, 
for small single-phase motors. Their sma// size fits in with 
compact designs of production machines and machine tools, 
whether surface-mounted or integrally located. Enclosure 
measures but 414". long; 2146’. wide; 214” deep. 

Switch-action in this small compass is smooth, even, 
securely positive. Fine silver-to-silver contacts are of 
dependable butt type, with constant spring pressure. 
Mechanism is enclosed in dust-tight plastic base. 


Wide range of overload protection derives from 21 sizes 


of interchangeable heaters. These are easily attached or 
changed from the front without removing switch from 
housing or disconnecting wires. One heater is used for 


both single and double-pole jobs. 


Standard enclosure for surface mounting is NEMA Type 
1 general purpose steel box; machine gray finish. For speci- 
fication-data on Starters, rating-tables for Heaters, write 
for new Catalog 9-M. Particularly address our Free Engin- 
eering Service on questions of special adaptations to unusual 


control problems. 


INDUSTRIAL CONTROL DIVISION 
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And BETTER PERFORMANCE 






- Gibsiloy 
“3 metal: 





in 





4 stamP 
{ neste ings 
es: showing — 
Overlay! 


Copper 


These contacts are available in laminated metals 
in which Gibsiloy materials and kase metals 
are combined to obtain the best features of each 
(Gibsiloy for its electrical properties and base 
metals for their mechanical properties). 


The use of Gibsiloy as a facing on the contact 
surface where its properties are used to best 
advantage and the use of inexpensive base 
metal for backing material, results in lowering of 
costs and saving of vital metals. 


Furnished both with Gibsiloy (a product of pow- 
der metallurgy) or with fine silver and other 
precious metal contact surfaces for a wide variety 
of contact applications. 


Write for Catalog CIOA 


Yt Labelle Ag 


7 
fibsiloy 
ELECTRICAL CONTACTS 


GiBSON Etectric COMPANY 


8349 Frankstown Ave.. 





Pittsburah (21) a 

















THERE’S PLENTY OF 
AKRON PORCELAIN 


if you are handicapped with 
material restrictions let AKRON 
porcelain end your worries today. 
AKRON porcelain is modern, per- 
manent, uniform. Its flexibility in 
production and its immediate avail- 
ability may help you. Send us sam- 
ples or blueprint for an estimate. 


* Write for new, illustrated brochure picturing 
epplications and types of AKRON porcelain 









load the lower the speed. So speed is not very definite. 
(2) The starting torque is low. 


(3) Very frequently the low speed connection is un- 
stable because the motor torque and load torque line 
cross at a very small angle under such conditions. 

(4) Also voltage changes may further aggravate the 
speed instability. 

In the above there are indicated typical connections. 
While here, as with other single phase motor develop- 
ments the number of possible connections is great 
enough has been brought forward to indicate to the 
specifier the need for a close study of each individual 
product motorization problem. In all cases, it must 
be assumed that the right size and type of capacitor will 
be provided.* 


* See also “Matching the Capacitor and the Motor,” April 
1939. 


PUSH BUTTON CONTROLS 


Continued from p. 53 


tons is in connection with punch presses or similar 
machines where, for reasons of safety, the operator must 
keep his finger on the button during operation. Hold- 
ing down the mushroom head is far less fatiguing than 
holding down a button of small diameter. 

Pilot light units used with heavy duty control sta- 





Westinghouse Electric” Mfr 


OMENTARY contact button and interlock 

unit. When button is depressed, it is latched 

down, opening one circuit and closing the other. 

When interlock button is depressed, the latch is 

released and contacts return to their normal 
positicn. 


tions consist of a lamp, mounting base and suitable re- 
sistors in a self-contained assembly. One unit consists 
of a 120-volt, 6-watt tungsten lamp having a candelabra 
base which is mounted on a moulded resin block. A 


| resistor is provided for 220-volt circuits and a capacitor 
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ACCEPTED STANDARD 


Since the first application of 
Electric Heat... NICHROME 
has retained its place as the 
standard alloy for heating 


elements. 


“Nichrome” is made only by 


DRIVER-HARRIS (orc 


HARRISON, NEW JERSEY 


Nichrome 


the dependable heat-resisting Alloy 
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ARRY ON’ 


BEHIND THE LINES! 
F your war orders call for springs up to ¥’ 
wire size, please get in touch with us now, so 
that time may be allowed to schedule deliv- 


eries. This will enable us to help you to carry 
on behind the lines. 


Or—if you are having difficulty deciding on the 
particular type of springs called for in your 
war product specifications, without obligation, 
our engineers will be glad to give you the 


benefit of their long experience in spring tech- 


nique. Let's win this war—together! 


PECK SPRINGS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conns 





Cotton-Interwoven or 
Uninsulated Layer-Wound Coils 


No. 103 Universal Automatic Coil Winders* 
Ideal for Experimental or Production Usage 


Accurate mechanical guiding of wire and cotton. 
Quick adjustment for various coil types and wire 
sizes. Automatic stopping control for full coil or 
break in wire or cotton. 


FREE BULLETIN 103 


*No. 103 Winder for coils up to 8” length, 7” 0.D. 
No. 96 Winder for coils 14" to 3°,” length, up 
to 6” O.D. 


A Sy VATE Cm eer ew ee 


PROVIDENCE, RHODE ISLAND 














for 440 to 600 volts. On another unit, the candelabra 
base pilot light bulb fits into a small, porcelain socket, 
and a small, separately mounted transformer is used to 
supply low potential for ac. operation. Pilot light bulbs 
project through the enclosure covers into colored glass 
lenses or transparent plastic color caps which screw into 
the push button cover from the front. 


SELF-LIGHTING BUTTON IS HANDY 


HERE a saving in space is important, a seli- 
contained illuminated push button unit may be 
used which saves the mounting space required by a sep- 
arate indicating light. In this unit, a 6-volt lamp is in 
the button itself, covered by a hollow translucent cap 





Cutler-Hammer A 





OTABLE variety A—in heavy-duty, based- 

mounted types of a single maker. B—Another 

form of heavy-duty station of the two-button flush 
plate and two-button case types. 


Cut ler-Hammer 


in the form of a button through which the light shines. 
The lamp is connected in the circuit only when the but- 
ton is in the released position. 

Selector switch units are constructed with contacts, 
terminals and operating mechanism all mounted within 
a moulded resin block. These switches are of the main- 
tained contact type and are generally arranged for sin- 
gle-pole, double-throw, or double-pole, single-throw, in 
two-position units. Three-position switches are ar- 
ranged for single-pole, double-throw, with an “off” 
position. Special types may have two open poles in the 
left position, one open and one closed pole in the middle 
position, and two closed poles in the right position. 

Turn buttons are generally of moulded construction 
with an arrow to indicate the position. Contacts are 
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2 is the real 
“measure” of Electrical Instruments 






F course accuracy is the basic requirement of 
any instrument. But for practical, on-the-job 
performance, accuracy alone means little unless 
the instrument is staunchly built to stay accurate. 


How can you know that the instruments you 
select are the kind that are accurate and will stay 
accurate? The best way is to examine the instru- 
ment movement, for here is where both accuracy 
and stamina take their beginnings. 


In every Simpson Instrument you will find a 
movement of the famed full bridge type, with soft 
iron pole pieces. 


Those soft iron pole pieces redistribute magnetic 
flux more evenly—make the movement inherently 


\ : 
more accurate to begin with. And the full bridge 
construction provides the stamina to maintain that 
accuracy—holds the moving assembly always in 
perfect alignment. Every smallest detail reflects 
this basically-better design; springs are carefully 
selected, tested, and tempered for permanent re- 
siliency; magnets aged, heat-treated; pivots com- 
pletely Simpson-made, specially processed for 
strength and hardness. 
If your requirements are vital enough to give 
you the right to buy instruments, they are vital 
enough to rate the best. Measured in terms of last- 
ing accuracy, best means . . . Simpson. 
5200 Kinzie St., Chicago, Ill. 
Model 260 
High Sensitivity Tester 
@Here is a typical example 
es of Simpson leadership. At 
20,000 ohms per volt this 
wl tester is far more sensitive 
than any other instrument 
. in its price range—covers 
ts, @ wide range of unusual 
Nn conditions which cannot be 
: checked by ordinary servic- 
~ ing instruments. Six voltage 
in- ranges—0-2.5, 10, 50, 250, 1000 
' and 5000 V.—both AC and 
™ DC. Current readings from 
alr- | microampere to 500 mil- 
“ liamperes. Resistance read- 
nt ings from '; ohm to To 
the megohms. Five decibel 
| 1] ranges, —|0 to +52 DB. 
aie 
ion 
are 
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COMPLETE DETAILED 
DATA NOW AVAILABLE 


OW Act\P Golderless 
WIRING DEVICES !/ 


The step-up in war production requires im- 
proved devices and methods of installation to 
assure uniform quality and at the same time 
increase production. AMP Solderless Wiring 
Devices and Bonding Jumpers have all the 
characteristics required in such a program. 


Catalog CC-1 puts the facts in your hands 
— Here is easy-to-use information on 
AMP Solderless Wiring Devices. 


Wire Terminals 
Wire Connectors 
Plug Terminals 
















Bonding Jumpers 
Bonding Tabs 

AMP Hand, Foot 
Lighting Contacts and Power In- 
Cable Lugs stallation Tools 
Other Important Solderless Wiring Data 


Write today for your copy of Catalog CC-l on 
company letterhead, and send your inquiries to: 


AIRCRAFT-MARINE PRODUCTS, INC 
Dept. C, 286 North Broad Street, Elizabeth, New Jersey 
“Engineering Applied to the End of a Wire”’ 


AIRCRAFT MARINE PRODUCTS INC 
















SOLDERLESS WIRING DEVICES 


oT ; CATALOG CC-1 





HERE atmospheres 

contain gasoline, 
naphtha, alcohol, lacquer 
solvent vapors, natural 
gas, etc., stations with 
Class I, Group D enclos- 
ures are used. Unit (A 
has lever operated, oil 
immersed contacts. Con- 
duit connection is pro- 
vided through a tapped 
hole in the top. Unit 
B) is of heavy ribbed 
construction to with- 
stand severe strains ex- 
perienced from internal 


gas explosions. 





double break, silver-to-silver as on heavy duty push 
button units. On one switch, the contacts are spring- 
closed and cam-opened. In another type, grooves in 
the button shaft engage bars, on which are mounted the 
movable contacts, and cause the bars to move forward 
or backward as the button is turned, thereby making or 
breaking the circuit through the stationary contacts. 
Selector switch units are useful in performing such con- 
trol functions as “hand”—“‘off”—“‘automatic,” “slow” 
“off” —“fast,” “jog’—‘“run,” “safe”—‘‘run,” ete. 
Surface mounting enclosures for general purpose push 
button stations are made of pressed steel, cast iron, or 
of die cast construction. Pressed steel enclosures for 
heavy duty stations consist of a base having open sides 
and a U-shaped cover which forms the front and two 
sides of the enclosure. Knockouts for conduit wiring 
are located at top and bottom, and for wiring through 
the back. These enclosures can usually accommodate 
from one to eight push button, selector switch and pilot 
light units, mounted in a vertical row on the base and 
arranged for front wiring. Where more than eight 
units make up a station, it is divided into two or more 
vertical rows. To prevent accidental operation, some 
enclosures have guard rings around each push button or 
selector switch unit, while on other types the units are 
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ACCURATE << | \ 
SERVICE / . — ~ 


means: | > <2, Sk 


aa 


ae 


\ 
—= No Waste Motion 
G's you the exact springs you want — 
exactly when you want them — is the 
basis of Accurate quality and service. Start- 
ing with your specifications and instructions 















*iminate oe ot bol and ending only when your springs are on 
Compression ide diameter: se which the way, there is careful attention and con- 
Maximum ‘ ot pin ov 
h "spring s de diameter OF size Sai trol present through every stage of produc- 
imum | incu WO ce ‘i _ 4 
z- © Moring must “OK length OF rvige any wimes 1 tion. Testing? Inspection? Thoroughness? 
. Se work! mpresse ° 
in e ee oe hen fully com Surely . . . but not a waste motion! Accurate 
1e wht mbly oP length © there 3 
cluding A967 yh jenath oF erg height unless experience, “know-how” and a smooth work- 
d e Maximum ot $P city © ecification- loser tol- F p % . 
r presse ae neh oe = ify cio ing organization is the answer. 
detin' loa 
is Oo wen 
3. det : : ° j 
e Length un ur You will like the cooperation you will get 


here, and if you have spring or wireform 


\ . . 
4 tension problems we'd like to help you with them. 
sh * imu ‘ 
‘1 + aon pa Send for the new Accurate 
$s! 
" ° te closet ” “Handbook of Technical Data.” 
89 meee enaed) | ACCURATE SPRING MFG. CO 
\oage 
10 e Free \v" a ° . 
y f end, . 
: e Style ° 3817 W. Lake St. . Chicago, Ill. 
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Use the Safety Switch 
with the new switching 
principle—the 


Shutlbrak 
-Switch 


This high quality, horsepower rated, 
heavy duty industrial switch embodies 
entirely new ideas in design and con- 
struction — including 
SHUTTLE Type Operation... 
Line Pressure Contacts... 
Kamklamp Fuseholders... 
@é Pressure Type Cable Con- 
nectors... Extra Size Wire 
Space... Front Operation ... 
Harmonizing Appearance. 
Capacities at present: 30 to 600 amp., 
handle—fuses not acces- _ inclusive, for volts AC or DC, and 
sible when ON. 575 volts AC, in 2, 3 and 4 poles. 


Type A, in ON position; 
door interlocked with 


(Larger capacities in preparation. ) 


Approved by Underwriters’ Laborato- 
ries as an Enclosed Switch. 

For detailed information and prices 
write for Bulletin No. 59. 


Frank Adam 


ELECTRIC COMPANY 


ST.LOUIS 









AN 
IMPROVED 
FORM OF 
RELAY 
DETECTOR... 


ag 


POLARIZED MICRORELAY 


May be used as a relay detector with any of various standard 

instruments which incorporate a transmitting potentiometer — for 

remote positioning control of motor-operated valves, control 

motors, speed-changing devices, position-indicators, etc. Applica- 

ble in many systems for the accurate control of temperature, pres- 

sure, liquid level, speed, pH, moisture regain, tension,and the like. 
WRITE FOR BULLETIN F1667-1 


SPU eR 





1216 ROCK ST. e ROCKFORD e ILLINOIS 
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EAVY-DUTY, fully 
protected types 
often provide unusual 
features. Combined 
starter and speed control 
unit for a printing press. 


set in a recess in the cover so that they are effectively 
shrouded against accidental tripping. 

Some types of standard duty stations have surface 
mounting enclosures which consist of a die-cast base 
and a U-shaped moulded phenolic cover. On one unit, 
the push button assembly is attached to the front of 
the base at the top and bottom by means of two mount- 
ing lugs. The moulded cover provides a tongue and 
groove joint with the base along all edges, and the but- 
tons are provided with flanges which fit snugly into 
recesses in the cover. 

Flush-plate mounted stations, designed for mounting 
on steel, ebony or slate panels, or over a rectangular 
recess in a machine cavity, are provided with pressed 
steel or die cast cover plates. In some designs, the 
units are mounted in a vertical row on a metal strip 
which is supported at both ends by adjustable metal 
brackets. By means of these brackets, the assembly is 
hung into the machine housing or panel. Where a panel 
is not more than 14% in. thick, the assembly can be 
hung from the front of the panel and the brackets can 
be adjusted to the proper panel thickness. Where the 
thickness of the panel is greater, up to and including 
2 in., the unit assembly is supported from the back of 
the panel, and the operating shanks of the individual 
units and also the pilot light bases are provided with 


ROVIDED with 

water-tight joints, 
this push button station 
has a quick make-and- 
break mechanism, 
mounted on a base of 
high heat moulded insu- 
lating material. Casing 
and cover are of brass 





Benjamin Electric Mfr. 
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Production Facilities 
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Molten metal from the forehearth is refined and 
super-heated in this electric furnace, from which 
it is transferred by cranes to pouring stations. 


ROM the primary melting of base metal to the finishing 

operations on completed castings, ArmaSteel production 
is controlled with laboratory precision, to satisfy the most 
exacting specifications. 


Particularly noteworthy is the elaborate system of automatic 
controls by which hardness and other physical properties are 
held to close limits. The electric furnace, the radiant-gas-fired 
controlled-atmosphere quenching furnace, and the recircu- 
lating-type draw furnace represent the latest advance in 
precision foundry equipment. Supplemented by constant 
supervision and painstaking tests, they safeguard the quality 
and uniformity that qualify ArmaSteel castings for vital in- 
dustrial uses. 


As an illustration of ArmaSteel’s adaptability to applications 
requiring close conformity to specifications, ArmaSteel cast- 
ings are widely used for heavy-duty Diesel locomotive pistons. 
In this service, they have established records of more than 
1,000,000 miles of continuous operation—performance far ex- 
ceeding that of materials previously used. 


ArmaSteel is the product of 23 years of practical foundry 
experience. Write for catalog giving detailed information on 


the properties and uses of ArmaSteel. *Reg. U. S. Pat. Off. 


Saginaw Malleable Iron Division 


General Motors Corporation Saginaw, Michigan 


CAST FOR A LEADING ROLE 
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TYPICAL APPLICATIONS 


Diesel pistons for heavy-duty 
locomotives . . . Automotive 
piston rings, camshafts, Hydra- 
Matic transmission gears, drive- 
shaft universal yokes, clutch 
throw-out collars, valve rocker 
arms .. . Refrigerator crank- 
shafts and connecting rods... . 
Washing machine drive gears. 


INDUSTRY 









THE RAJAH SOLDERLESS 


NAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 


Merely push the terminal on the base 

stud, and it snaps into place making a B 
positive electrical connection. To re- 

move just pull it off; no screws to bother 

with, no springs to bruise fingers. 






HIGHT-BUTTON 

Station for printing 
press control applications 
A) has a cast iron en- 
closure and an extended 
boss, tapped for conduit 
entrance. Machine tool 
panel mounting unit (B 
is provided with a chro- 
mium plated face plate. 


Monstor Controlle 





Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Razah co. 


TRADE MARK 


DR Tata a Lia ian 





an extension to compensate for the greater panel thick- 
ness. Stations that are to be wired with conduit can be ini 
furnished with rear-of-panel steel enclosing covers pro- dia 
vided with knockouts at top and bottom. 


This individual Motor Drive lik, 
Unit eliminates countershaft 
and overhead belting assemblies 


formerly used on lathes, shapers, 





mu 
milling machines, screw machines oes / ; A 
and punch presses. FOR SWITCHBOARD MOUNTING APPLICATIONS i | 
It increases machine efficiency 25% er . ; — wre 
ees: Seed content somes sale NITS which are designed to be mounted indi- on 
and dependable operation. Instal- U vidually behind a steel panel are of the one-hole ais 
lation is simple. Made for motors mounting type and have no back support. Some types Suf 
ranging from 1/4 to 15 H. P. are provided with mounting studs, while others are am 
A 60-day FREE TRIAL, without fitted into the panel and held from turning by a tongue one 
obligation, will convince you of on the legend plate which locks the element in place. iat 
the value of Cullman Drives on For one-hole mounting on a slate panel, some units are Axi 
your machines. furnished attached to a metal plate which in turn is 
WRITE TODAY FOR | fastened to the back of the panel by self-tapping screws. 
FULL INFORMATION wae, A tight-fitting ferrule, pushed into the slate from the 


front, serves as a support either for a push button ex- 
tension or for a pilot light color cap. 
Watertight and dust-tight stations find extensive use 


HR 7] 4 ¢ FL COMPANY on shipboard, in breweries, chemical plants, paper mills, 


1352-E ALTGELD STREET, CHICAGO, ILLINOIS steel mills, etc., where excessive dust and moisture are 
present. Most types are provided with cast iron or 
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Visible to the enemy?..Not by a bombsight 


| Bigeniesaginaneniy through a bomb- 
sight at ten thousand feet, looks 
like the rest of the terrain. It prevents 
enemy observers from learning where 
they will run into trouble, or how 
much power is amassed against them. 


And it is to prevent this same kind 
of information from getting into the 
wrong hands that details, specifica- 
tions, and uses of many plastic prod- 
ucts must be kept “under cover.” 
Suffice it to say that plastic war prod- 
ucts are being produced in large 
quantities—and new products are 
being created which will give the 
Axis trouble—and lots of it. 
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Richardson Plasticians, in addition 
to co-operating with war equipment 
designers to develop new parts and 
products, are helping many manu- 
facturers increase their output per 
machine-hour. If you have a problem 
which molded or laminated plastics 
might solve, we will be glad to give 
you the details and characteristics of 
INSUROK Precision Plastics. 


The Richardson Company, Melrose 
Park, Ill.; Lockland, Ohio; New Bruns- 
wick, N. J.; Indianapolis, Ind. Sales 
Offices: 75 West St., New York City; 
G. M. Building, Detroit. 


INSUROK and the experience of Richardson 
Plasticians are helping war products pro- 
ducers by: 


1. Increasing output per machine- 
hour. 


2. Shortening time from blueprint to 
production. 


3. Facilitating sub-contracting. 


4. Saving other critical materials for 
other important jobs. 


5. Providing greater latitude for de- 
signers. 


6. Doing things that “‘can’t be done.” 


7. Aiding in improved machine and 
product performance. 
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BROTHER, 


THIS IS W AR! 


War jo bs demand 
speed with accuracy 
.-- Arkwri ght gives you both! 


Those blueprints whirling through the machine 
must be sharp and clear—or else. Mistakes on war 
jobs can be as bad as sabotage — why risk them by 
using inferior tracing cloths? Arkwright’s superb, 
uniform, closely-woven finish is your best protee- 
tion. It assures perfect jobs — now and for years 
to come. Give your men this inexpensive aid to 
better work. Arkwright Finishing Company, 


Prov idence. Rhode Island. 


TRACING CLOTH 


AMERICA’S STANDARD FOR OVER 20 YEARS 





cast aluminum cases and covers. In some designs push 
button units are operated by cast iron levers which are 
connected to shafts mounted in stuffing boxes on the 
covers. The shafts in turn operate internal levers which 
press on the push button units inside the case. Covers 
are sealed to the cases by means of gaskets composed of 
cork and oil treated paper and are held securely in place 
by copper alloy bolts and lock washers. 
I-xplosion-proof and corrosion resisting push button 
stations find use in oil refineries, pulp mills, grain ele- 
vators, dry cleaning plants, spray painting establish 


HIS heavy duty, 

interchangeable 
pull-push button com- 
bines the functions of 
two buttons within a 
single unit. The 
button is pulled for 
starting and pushed 
for stopping. The 
normal position, or 
point of rest, is in the 

center. 





ments, etc., and are built in accordance with the Under- 
writers Laboratories Standards for equipment for use 
in Class I, Group D and Class II, Group G, hazardous 
locations. These stations consist of a cast iron upper 
section and a cast iron oil tank having wide, accurately 
machined flanges. They are dust-tight and explosion- 
proof either with or without the oil, which is required 
only where resistance to corrosive fumes is needed. In 
some designs, the push button units are mounted on an 
insulating sub-base which can easily be removed for 
convenience in pulling in wires, and which acts as a 
clamp and spacer to hold the bare wires apart where 
they come down under the oil to the push button termi- 
nals. Push button units are operated by internal levers 
attached to operating shafts which extend through the 
sides of the cover and in turn are controlled by levers 
designed for thumb, hand, foot, shipper rod or rope 
O} eration. 

Among the companies active in the manufacture of 
push-button stations, and including those contributing 
information for this article are: Allen-Bradley; Allis- 
Chalmers Mfg. ; Arrow-Hart & Hegeman Electric ; Ben- 
jamin Electric Mfig.; Clark Controller; Colt’s Patent 
Fire Arms Mfg.; Cutler-Hammer; Edwards; Electric 
Controller & Mfg.; General Electric; Monitor Con- 
troller; R-B-M Mfg., Div. of Essex Wire Corp. ; Square 
D: Ward Leonard Electric ; and Westinghouse Electric 
& Mig. 
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Triplett Portab 
with the dependable accuracy that is a vital 
part of wat production. 

ar interest lies in 


And whether your particul 


laboratory service, producti 
experimental work, field service, OF plant 


maintenance, yOu will find your need pro- 
vided for, with exacting and lasting accuracy 
in the expanded line of Triplett Portables. 
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How to use cdeclric heat 


to dry paint, varnish, lacquer 


with CHROMALOX 


ELECTRIC HEATING UNITS 


Here is one of the most valuable applications of 
electric heat, due to its close temperature control, 
complete uniformity, cleanliness, absence of fire 
hazard and fumes, and in some cases, easy porta- 
bility of the equipment. As with all Chromalox 
unit applications, installation is simple and easy. 


OVEN HEATER 


This is a standard Chromalox 
design, built in various dimen- 
sions and capacities. It employs 
Chromalox strip heaters, so 
mounted as to set up a contin- 
uous warm dry air circulation. 
Thousands of these heaters are 
in use, in ovens of all types, 
usually with thermostat for au- 
tomatic temperature control. 
Strip heaters are sometimes 
used without the mounting il- 
lustrated, placed as desired in 
the oven. 


A CONTINUOUS 
DRYING PROCESS 


This ingenious set-up was de- 
veloped by a manufacturer for 
the continuous spraying and 
drying of lacquered articles. 
The turntable brings the prod- 
uct into the spraying booth, 
where it is sprayed without re- 
moval from the holder. It then 
emerges into the drying tunnel, 
where Chromalox strip heaters 
curved to fit and mounted on 
the inner walls, supply heat to 
completely dry the lacquer dur- 
ing progress through the tun- 
nel. This is typical of the 
time-saving processes often de- 
veloped through the applicabil- 
ity of electric heat. 


DRYING WITH 
HOT AIR BLAST 


Ovens are often heated with one or more 
of these Chromalox air blast heaters, 
placed in an air duct with blower con- 
nected to the oven, pro- 
viding a constant circula- 
tion of heated air against 
the product to be dried. 
“Koilfin” units, also illus- 
trated, may be placed in 
front of a fan or blower. 
This method, due to 
higher air velocity nat- 
urally speeds the drying 
operation. It is also not- 
ably easy to apply. 

















Refer your dry- 
ing problem to 
our staff of 
electric heating 
experts, who 
heve volumi- 
mous data of 
previous instal- 
lations to refer 
to. For general 
information, 
meoil the cou- 
pon below with 
your letter- 
head. 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Blivd., Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT. 


I iscsi ch ececbasp aie eects a cd Cis acsearle aC ae 
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NEMA FIRST TO COOPERATE WITH WPB 
ON RATINGS AND MATERIALS SAVING 


Formally requested by Chairman Nelson of WPB to 
make specific recommendations relative to increasing 
present maximum ratings of each type of electrical 
equipment, the National Electrical Manufacturers As- 
sociation is the first trade group to be thus invited to 
cooperate with WPB toward the conservation of crit- 
ical and essential materials entering into the engineer- 
ing and design of specific products. 

Two considerations are involved: 1—the “‘re-rating 
of individual equipment units that electrical plant or 
system layouts may more closely conform to the actual 
physical capabilities of the various items of equipment,” 
and, 2—various opportunities, of all kinds, to conserve 
in the specification of essential materials. A little more 
tangibly, this may be interpreted to mean higher name 
plate ratings, use factors and loadings for power equip- 
ment and endeavors to get along with lesser quantities 
of materials in its manufacture. 

To make effective any such recommendations or sug- 
gestions will not fall within the realm of Nema activi- 
ties: that will be subject to the further initiative and 
authority of WPB. 

The Nema-sponsored activity will broadly cover elec- 
trical equipment in general. Preliminary WPB esti- 
mates indicate that increases in some equipment ratings 
to the order of 25 per cent are feasible. First tangible 
results have been in the large power transformer field. 


NAM DENIES PATENTS IMPEDE WAR EFFORT 


Accusing Thurman Arnold, assistant attorney general 
in charge of the anti-trust division, and his associates in 
the Department of Justice with “either ignorantly or 
deliberately misleading Congress and the public in con- 
nection with patents and industry’s war production” 
the National Association of Manufacturers, whose 
spokesman is George E. Folk, report that the govern- 
ment could, at any time, have any product made re- 
gardless of patents. Mr. Folk states “the simple truth 
is that the government could have had plants built to 
produce synthetic rubber, aluminum, magnesium, optical 
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A SIX-FINGERED CABLE 
that handles Jobs that are HOT... 


ROCKBESTOS 


FLEXIBLE —HEATPROOF 
SOAKING PIT CABLE* 


Shown below approximately actual size 


LSM 


d cotton braid for easy 


t identification 
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ite filler together. 


1 exposed to 


Col ode: 


motstureproof tape 


onductors and 


n copper. A heavy wall of hear, flame and 


moisture r 


Lubricated varnished cambric for to protect 


righ dielectric strength and mois- 
ture resistance. 


t felted asbestos 


the assembly from ex- 
ternal heat and flame 


A tough, rugged asbestos braid 


Another felted asbestos wall to impregnated w 


ith inert compounds 


eal the varnished cambric away that are resistant to heat, flame, 


from heat, flame and oxidization moisture, oil, 


fumes. 


grease and corrosive 


*One of 122 different wires designed by Rockbestos for operation 


under severe conditions. 


When a steel mill super had trouble with the control 
cable that operated his soaking pit covers he asked us if 
we could make one that would stand up. 

The job called for a heatproof, fireproof cable that could 
take the intense heat of red-hot steel ingots when adja- 
cent soaking pit covers were open. It also had to have 
ample flexibility and mechanical strength to follow the 
movement of the pit cover from a take-up reel without 
structural breakdown or arcs resulting from broken con- 
ductors. And precise consideration had to be 
given to weight per foot and maximum diame- ¢ 
ters as both affected the pull of the cable with @ d 
the reel on fixed spring tension. It was a lot to ¥ 
put into one construction, but the cable above 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. 


AUGUST 1942 


Nala (9 oe 


met all the conditions with built-in endurance, flexi- 
bility, light weight, minimum diameter, and resistance 
to heat, flame, fumes and moisture. 

If one of our similarly-developed 122 standard con- 
structions won't handle your wiring problem we'll be 
glad to do the same sort of job Sas you. Just write 


giving the details. 


Rockbestos Products Corporation, 778 Nicoll St., New Haven, Conn. 


ROCKBESTOS 


The Wire with Permanent Insulation 


LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 


131 





Electrical Contacts 
by BRAININ 


Help Solve Engineering 
and Design Problems 


Contact rivets in silver, platinum, pal- 
ladium and their alloys, and other ma- 
terials supplied to your specifications. 
Also, to meet today’s requirements, 
we are expanding our field to take care 
of sub-assemblies using contacts. 


We specialize in laminated sheet and 
wire, bimetals, composite rivets and 
screws. Write to Brainin for your con- 
tact requirements. Inquiiies invited in 
reference to materials and designs. 
Prompt, confideatial attention given to 
all communications. 


For your convenience: If you're located in the 
Chicago area, write to E. L. Erickson, C. S. 
Brainin Co., 30 N. Michigan Ave., Chicago, Ill. 


THERMOSTATIC BIMETAL 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


C. §. BRAININ CO. 


20 VANDAM STREET, NEW YORK, N. Y. 





- DECREASE IN RESISTANCE 
“WITH RISING TEMPERATURE 





There are two methods of producing resistance change in these 
units—externally by varying ambient temperatures or internally by 
heat resulting from wattage developed by passage of current 
through the unit—or by a combination of both. 


Changes in ambient temperature are followed closely by Keystone 
NTC Resistors because of their good heat conductivity. When the 
temperature rise is produced primarily by wattage resulting from 
current flow, there is a certain initial time factor involved before 
an equilibrium temperature condition is reached, which depends 
upon the initial wattage dissipated and the size or thermal inertia 
of the piece. Write for descriptive folder. 







MANUFACTURERS OF 
PRECISION MOULDED PRODUCTS 


KEYSTONE CARBON CO., INC. 
1935 STATE ST. SAINT MARYS, PENNA. 
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instruments, chemicals, or anything else it wanted, and 
it could have used the processes covered by anybody’s 
patent. No patent holder, if he had tried, could have 
stopped the government from using his patented in- 
ventions in any kind of industrial expansion for gov- 
ernment purposes.” This is cited in the present law, 
written in 1910 and amended in 1918, which, it com- 
mented, “makes it possible now for anyone to make 
anything for the Government without considering 
whether any patents may apply.” 


GLASS FOR BEARINGS IN INSTRUMENTS 


With war cutting off the supply of sapphires from 
Switzerland as well as the trained personnel to cut them, 
a substitute for bearings to be used in electrical indicat- 
ing instruments became imperative. The substitute con- 
sists of tiny drops of fused hard glass as discussed 
before the American Institute of Electrical Engineers 
by F. K. McCune and J. H. Goss of the General Elec- 
tric Co. The substitute has been developed to the point 
where it can be produced in quantity and “there is lit- 
tle to choose between the two for actual miniature in- 
strument application.” 


TO EASE AMERICA’S TIN SHORTAGE 


An experimental electronic ore separator has been de- 
veloped at the Westinghouse Research Laboratory 
which extracts tin concentrates suitable for smelting 
from the basic ore. Most promising results have been 
attained with low-grade ore samples from a recently 
developed tin deposit. This sample deposit containing 
one per cent tin when separated by this device, yielded 
a concentration of metallic ore containing about 70 
per cent tin. 

This electrostatic separator can sort dry mixtures of 
any two materials provided one is a fair insulator and 
the other has appreciable conductivity. The separation 
principle is similar to the attraction of iron filings to an 
ordinary magnet except that the attraction is electro- 
static. Ore ground to the fineness of sand _ trickles 
through a trough and falls onto a rotating metal drum. 
Here it receives high voltage electrical charges from a 
series of fine wires a short distance from the drum’s 
surface. Since the metallic particles are good conduc- 
tors of electricity, the electrical charges seep through 
them and into the metal drum. The metal particles lose 
their charge and fall off before the drum has made 


MEETINGS AHEAD 


Sept. 9-11. American Institute of Electrical En- 
gineers. Pacific Coast Convention. Vancouver, B. C 
H. H. Henline, Secretary. 33 W. 39thSt., New York, N. Y. 


Sept. 21-22. Illuminating Engineering Society. 
Annual Convention. St. Louis, Mo. Frank G. Horton, 
Exec. Secretary. 51 Madison Ave., New York, N. Y 


Oct. 7-1 Electrochemical Society, Inc. Fall 
Meeting. Detroit, Mich. 3000 Broadway, New York, 
N. Y 
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Ask for Your Copy of This 


be 


LAMINATED 


56-Page Handbook 


featuring: 


Valuable, timely information and engineering data on Vulcanized Fibre 
and Phenol Fibre... Laminated Plastics for Electrical Insulation... 
for Radio... for Electronics... for Aircraft... for Silent Gears... forthe 


Railroads. Write for your copy on your business or official stationery. 


TAYLOR FIBRE COMPANY 


NORRISTOWN, PA. 
Pacific Coast Headquarters: 544 South San Pedro Street, Los Angeles, Cal. 


PLASTICS ¢ Vulcanized Fibre * Phenol Fibre + 





SHEETS, RODS, TUBES, 
FABRICATED PARTS 








For replacement of more critical metal not 
now available because of the War Program, 
this might be your answer. Cold Rolled Strip 
Steel in paper-thin sizes is serving success- 
fully in many important products. Other 
applications, involving a wide range of phys- 
ical properties, are now developing. We have 
available information based on actual pro- 
duction data which might be helpful in 


solving other demands for light gauge metal. 


An inquiry will bring helpful facts and co- 
operation to demonstrate the wide application 
and practical uses of Cold Metal Precision 


Light Gauge Strip Steel. 


MAU Bn 
eeeelllamemaadll mead 


ROAR Ua UF 
PRODUCTS CO. 


cL Pee hate y Lies 


COLD METAL PROCESS CO. - YOUNGSTOWN, OHIO 





one half turn. The poorer conducting sand and rock 
particles retain their charge and cling to the drum until 
pulled off by a series of positively charged wires during 
the second half revolution. 


NEW FLUORESCENT CONTROLS 


Newly developed circuits for fluorescent lighting equip 
ment and especially designed ballast control unit offers 
some definite advantages toward improved performance 
and better lighting. 

According to J. H. Campbell, lighting engineer at 
General Electric, there may be realized: a saving of 
nearly 50 per cent on critical materials ‘used for ballast 
equipment, a 50 per cent reduction in ballast cost, an 
overall reduction in fixture cost of approximately 20 
per cent, an 8 per cent increase in light output per watt 
of current consumed, and a marked reduction in the 
weight of fixtures. The new fluorescent circuit permits 
the use of only one ballast or control unit with four 100 
watt fluorescent lamps in place of the present 100-watt 
fluorescent fixtures which require two ballasts for four 
lamps. Ballast technicians designed the special split- 
phase fluorescent ballast necessary for the circuit. One 
ballast now does the work of two, effecting important 
economies in installation where the new circuit can be 
specified by the engineer-designer. 


NEW MICROSCOPE PERFECTED BY RCA 


Surfaces of opaque objects, including metal, may be 
studied in far greater detail than heretofore by use of 
the scanning electron microscope perfected in the RCA 
Laboratories, according to Dr. V. K. Zworykin, associate 
director of the laboratories. The scanning electron 
microscope uses principles and devices from television, 
the electron microscope and radio facsimile. Instead of 
recording all elements simultaneously, as in projection, 
by optical lenses of a picture on a screen, or on the 
retina of the human eye, the scanning electron micro- 
scope records one picture element at a time, the method 
used in television. See also “From Scientific Curiosity 
to Practical Laboratory Tool,’ ELEcTRIcCAL MANUFAC- 
TURING, October 1941. 


PROPOSED COMMERCIAL STANDARD 


For refrigeration compressors, these standards, as 
adopted at a conference of manufacturers under the 
sponsorship of the National Bureau of Standards are to 
establish minimum standard specifications and methods 
of test for commercial electric condensing units, for the 
guidance of manufacturers and other interested parties. 
Covered are definitions, general requirements, detail 
requirements, refrigeration unit testing and rating, 
methods of test, labeling, installation and service instruc- 
tions, etc. Comments on the standards are solicited. 
Available from U. S. Dept. of Commerce, National Bu- 
reau of Standards, Washington, D. C. 


SINGER CO. PLANTS TURN TO WAR WORK 


Numerous different items which are of vital importance 
to the winning of the war are being made by the Singer 
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Contacts employing any of these forms, or combinations of any two, can be furnished. 


This Clare 


(1) It is small—only 2%” long by 172” wide 
by 27” high. (2) It is light in weight— 
weighs only 8 ounces. (3) It is rugged— 
for hard service. (4) Its contacts are en- 
closed—precise snap-action Micro Switches 
which are readily replaceable. (5) It is 
replete with other design, material and 
construction features. (6) It can be “‘custom- 
built’ to your specific requirements. 


The Clare Type “G-MS” Relay answers 
all the requirements for tough d. c. ser- 
vice. The Micro Switches will handle 10 
amperes at 110 volts a. c., or, 2 amperes, 
110 volts d. c. It is available with either 
one or two Micro Switches which can be 
supplied with either solder or screw type 





This illustration of a sectional view of the small, 
precise, dependable snap-action Micro Switch shows 
how the enclosed contacts for this relay are provided. 
It is available in normally open, normally closed or 
double throw to provide the contact forms illustrated. 


terminals as illustrated. Contacts may be 
normally open, normally closed or 
double throw. Contact forms A, B, C, 
as illustrated, or any two combinations, 
are available in this relay. Where two 
Micro Switches are employed, they may 
be different in type. 

The coil can be furnished either single 
or double wound. Various types of im- 
pregnation or coil coverings can be sup- 
plied. Resistance: up to 5,000 ohms. 
Residual: adjustable lock-screw type. 

Like all Clare Relays, the Type““G-MS” 
can be “custom-built” to meet the re- 
quirements of the job you have in mind. 
It incorporates all the many features of 





Armature bearing is a drawn phosphor bronze rod op- 
erating in a hard brass yoke. Armature has one or two 
arms, as required. Heavy duty type is also available. 


Relay has Everything! 


Clare design, some of which are illus- 
trated and described below. 

Clare engineers are available at all 
times to assist you in adapting this relay 
to your problem or to work with you 
in the development of a “custom-built” 
relay that will serve you better and more 
economically. Handbook and Catalog 
illustrating and describing the wide range 
of applicability of Clare Relays will be 
sent you on request. C. P. Clare & Co., 
4719 West Sunnyside Avenue, Chicago, 
Illinois. Sales engineers in all principal 
cities. Cable Address: ‘“CLARELAY.” 





Coils are carefully wound to exact turns. After winding 
and aging, each coil is subjected to a 500 volt a. c. 
breakdown test. Data regarding resistance, number of 
turns, and type of wire appear on each coil as illus- 
trated at top of page. Resistance held to plus or mi- 
nus 5%. Lead-out wires are securely soldered, and the 
coil is protected with a transparent acetate covering. 


CLARE RELAYS 


AUGUST 1942 


““Custom-Built’’ Multiple Contact Relays for Electrical, Electronic and Industrial Use 
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LET 


KLEIN’S 


HELP YOUR 
VICTORY EFFORT 





“More of everything”’ is the demand placed on industry today. 
The part good tools play in this stepped-up production cannot 
be overestimated. 


Klein pliers contribute to the skill of the workmen who use 
them. Their perfect balance, the correct spring 
of the handle, the sharp cutting knives, all have 
won recognition as an aid to production. And 
the Klein line includes a wide variety of pliers 
made in sizes and styles to fit every production 
need. Under the pressure of today’s production 
demands only the best is good enough and in 
pliers this best is Klein’s. 


ASK YOUR SUPPLIER 


con] 6G BS | 


3200 BELMONT AVENUE, 





Your copy of the 
Klein Pocket Tool 
Guide will be 
sent on request. 


CHICAGO 











Co. since the curb on sewing machines leaves the firm 
with limited products to sell. As a result of research 
during the past two years, the company has developed 
the Singer surgical stitcher, which seems destined to 
simplify the work of surgeons in closing wounds and 
reduces the time required for such an operation. 


NAFM SOUND MEASUREMENT TEST CODE 


A test code for fan and blower industry and for speci- 
hers of such components to an integration with the 
complete product. Although no single sound level can 
be applied to a fan since the sound level of any fan is 
variable with speed and the point on its performance 
curve at which it operates, the purpose of this code is to 
provide a commonly used method of sound determina- 
tion to give designers and users a relative idea of sound 
conditions. All definitions, standards and specifications 
used in this code are based on the American Standard 
Acoustical Terminology, Bulletin Z 24.1—1942; the 
American Standard for Noise Measurement, Bulletin 
Z 24.2—1942; and the American Tentative Standard 
Specification Sound Level Meters for the Measurement 
of Noise and Other Sounds, Bulletin Z 24.3—1936; 
published by the American Standards Association. 
Available from the National Association or Fan Manu- 
facturers, 5-208 General Motors Bldg., Detroit, Mich. 


NEW WELDING METHOD FOR MAGNESIUM 


After two years of research, the Northrop Aircraft Inc. 
has developed a welding method for magnesium which 
will make possible all-magnesium airplanes in the near 
future. The process makes possible the arc welding of 
magnesium sheets, extrusions and tubings into struc- 
tures simpler, lighter and stiffer than possible in con- 
ventional duralumin construction. In discussing the 
process, process engineer Mr. Piper, has stated ““While 
we are not saying that magnesium will ever replace 
aluminum as a primary aircraft metal, the ‘heliare’ 
welding process opens up a vast new supply of material 
to the industry.” The raw material for the production 
of magnesium lies in unlimited quantities on our shores. 
Each cubic mile of seawater contains nine billion pounds 
of magnesium, enough to build 400,000 medium bomb- 
ing planes. 


TRADE AND PROFESSIONAL ASSOCIATIONS 


Comprehensive report concerning approximately 3,000 
national and interstate trade associations, grouped by 
business fields and activities of all kinds. Data are in- 
cluded on the approximate size of staff and membership 
of each association, as well as the principal services 
offered to members in 1940-41. May be purchased from 
the Superintendent of Documents, Government Print- 
ing Office, Washington, D. C. 


WESTINGHOUSE’S ALL-OUT SCRAP DRIVE 

$y scrap collection drives and intensified salvaging ac- 
tivities, Westinghouse Electric & Mfg. Co. has saved 
100,000 tons of strategic war-needed materials in the 
past year, according to Ray Schmidt, supervisor of the 


ELECTRICAL 





MANUFACTURING 








ne 
ich 
ear 
of 
uc- 
n- 
the 
lile 


ace 


rial 
ion 
res. 
nds 
nb- 


JOO 
by 
in- 

hip 

Ices 

“om 

int- 


ac- 
ved 
the 
the 


LING 


You can get it if you order 


DIAMOND G LOCKWASHERS 
High Quality . . . Controlled Tension 


Speed in delivery has won many a ball game. But right now speed 
in delivering vitally needed parts can win the war for America 

. and Diamond G knows it! Our whole plant is set-up on an 
“all-out” basis to give you the quickest possible deliveries on high 
quality Diamond G Lockwashers. 


Diamond G Lockwashers are produced on patented machines that 
turn out millions of all kinds of washers daily—from the smallest 
one for precision instruments to the largest for planes and battle- 
ships. Controlled Tension is built into every Diamond G Lockwasher 
to assure you of a plus in high quality. Rapid shipping methods 
keep ‘em moving to your production line so you can do your part 
to help keep ‘em fighting. 


Whether you order a thousand or a million . . . from #0(1/16” ID) 
to 2” lock washers . . . steel, cadmium-plated, bronze or stainless steel 
you can be sure Diamond G Service won't waste any time in speed- 
ing them to your production line. Write... 


GEORGE K. GARRETT CO. 


Mfrs. of Diamond G Lockwashers 
D & Tioga Sts., Philadelphia 


We also manufacture a complete 


line of AN 960 flat washers as well >» 
as AN 935 lock washers Y ZA SS 


oe 
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Fast, clean cutting circular 
saws, of high speed steel 
from "A" to 1%" Prompt d ; 
livery of many sizes Sides 
Stock. Othe, Sizes abit 
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6434 Cass Ave. 
DETROIT - MICHIGAN 
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company’s reclamation and salvage department. The 
need for emphasis on salvaging of scrapped materials 
and machines has become so important that design en- 
gineers are now being told, when they design a new ma- 
chine, to consider the day when it will be scrapped. In 
addition to its regular salvage department activities, 
Westinghouse has inaugurated periodical intensified 
clean-up drives for more salvageable material and 
scrap. Recently in a four-day drive in one department, 
more than 300,000 pounds of scrap metals were uncoy- 
ered. 


PAINT INDUSTRY READY FOR BUSINESS 


The supply of titanium, lead and zinc for the paint, 
varnish and lacquer industry is satisfactory, and what 
the industry is most interested in now is orders, states 
Ernest T. Trigg, president of the National Paint, Var- 
nish and Lacquer Association, in a review of the mate- 
rials situation for the industry. Titanium dioxide, zinc 
oxide and lead are plentiful and with the soybean crop 
promising to be the largest in history, it is anticipated 
that there will be a substantial supply of soybean oil 
for the industry. There is every indication that at the 
current ceiling for fish oil, there will be a good supply 
available for protective 


needs, Mr. 
rept rts. 


coating Trigg 


PROPOSED AMENDMENTS FOR NFPA 


Further proposals, devised by the various committees 
working under the National Fire Protection Associa- 
tion, recommend the following changes in amendments 
and have submitted them to members and alternates for 
approval: Proposed Tentative Interim Amendment 
No. 60: paragraph (c) Section 6206 Article 620—War 
Emergency for the Duration item. Revise paragraph 
(c) of Section 6206 to read as follows: (c) BE- 
TWEEN MOTORS, GENERATORS AND CON- 
TROL PANELS. The conductors of circuits between 
motors, generators and control panels may be grouped 
without any additional insulation of the separate con- 
ductors if the complete group is either taped or corded, 
and such covering properly painted with an insulating 
paint; provided, that such conductors are not over 6 
ft. long, supported at intervals not less than 3 ft. and 
are not so located as to be subject to mechanical dam- 
age or to a temperature in excess of 50 C (122 F). 
When motor generators are used with elevator motors 
and both are located adjacent to or underneath the con- 
trol equipment and are provided with extra length ter- 
minal leads, such leads may be extended to connect di- 
rectly to the elevator controller or motor generator 
starter terminal studs without regard to the carrying 
capacity requirements of Articles 430 and 445; pro- 
vided, that no such lead is longer than 6 ft. 

Proposed Tentative Interim Amendment No. 61. 
Section 6112, Article 610, 1940 edition of the National 
Electrical Code—A Wartime Emergency—For the Du- 
ration Only item. Chairman of the Committee on Ar- 
ticle 610 reports the Committee’s recommendation that 
changes be made in Section 6112, Conductor sizes, as 
indicated below. The recommended revision is as fol- 
Substitute the following text of Section 6112 for 
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hat Aico Cold Molding can provide you 
ites with handles, knobs, wiring devices, 
ar . . . 
switch bases and similar parts. 
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ae Cold molded plastics have excel- 
rop lent dielectric qualities, low heat 
Br conductivity and are capable of 
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ply Custom Molders - All Materials - All Methods 
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Var 00/ FRVI OBSERVE THESE 
a X18 a: 
sE- Longest, most efficient service is built into all Littelfuses, 
YN These rules mean saving: 
— 1— Kinds and Sizes: Be sure fuses are 
een - right for your duties. 
> 2— Make sure of perfect contact: off use and clip, and on fuse 
ate MpARae aS panel. 
on- "iia 3—Keep fuse cool: Keep fuse installation away from heat 
led, po sources such as transformers. etc. 
ing A small Littelfuse 4—D0”'t overload. 
with time lag. Pro- 5—I/ blown by short circuit: Correct cause before replace- 
r 6 = units of high ment. Don't use any substitute for fuse. 
and ee Have Littelfuse FREE Fuse Eook at hand. 
inli- 4753 N. Ravenswood Ave., Chicago, Ill. 
F) LITTELFUS E, INC. 223 OngSt.,El Monte(Los Angelessuburb), Calif. oe Yes! We can furnish the motors you need immedi- 


ately if you have or can get the proper priority. 


Ue LIMA Standard Electric Motors are built in a large 
range of types, in sizes from 14 to 75 H.P. brake test. 


on- : SUT eid The LIMA line includes Built-In Motors to your speci- 
ter- | PTR fications as well as many special types for applications 





ors 


ha not covered by the standard line. Consult our engi- 
Ala neers regarding your motor requirements. Years of ex- 
bE perience with standard and special motor applications 


di ry 3 \ —— it ia ee Ee Oe 





itor matty) constitute the background of our organization . . . this 
‘ing experience we offer in solving your motor problems. 
5 : 
ET LIMA Electric Motors with their many features, high 
TO- late ay quality workmanship and materials are your answer to 
pn Ai todays need for motors with stability and endurance. 
ss tee Write or wire us today for literature. Prompt atten- 
61. poet tion to inquiries . .. QUICK DELIVERY on orders. 
se 
mal EET WM lt Large enough to successfully serve you, 
» LIMA GEARSHIFT yet small enough to give personal atten- 
u- v3 tion to your needs. 





Ar- 


.. + For high-speed economical production, you need perfect a cL iC MOTOR ©° 
that dies. Good laminations can only be made from a good die. “ ee ential ae 
, as Ms ef ; = 
a W/M. P. STEIN & CO. ee 
ai 424 ST. PAUL STREET ROCHESTER, NEW YORK 
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STAN COR heavy-duty Packs similar to 
the type illustrated here may be built for var- 
ious industrial applications. Wherever batteries 
are being used, it is generally possible to sub- 
stitute these Stancor Power Packs to do the 
same job. These units can be built to meet elec- 
trical and physical specifications and to perform 
under widely varying conditions of temperature 
and humidity. 

If you are in need of a Power Pack, write for our 
Pack Questionnaire. This form, when filled out 
and returned to us, will elicit a prompt reply 
and quotation. 


PU e pate 


STANcOR * CORPORATION «» 
SS 1500 NORTH HALSTED STREET 
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that on page 231; 6112, Conductor Sizes; (a) Current- 
carrying Capacity. The allowable current capacities of 
conductors shall be as follows: Current-Carrying Ca- 
pacities of Conductors Having Type R_ Insulation, 





Which Supply Crane and Hoist Motors 


Amperes 


For Motors Having For Motors Having 


Size 30 and 60 Minute 5 and 15 Minute 
AWG — Short-time Ratings Short-time Ratings 
16 10 11 
14 20 22 
12 25 28 
10 35 39 
8 45 50 
6 57 63 
5 65 72 
4 77 85 
3 90 99 
2 107 118 
1 130 143 
0 160 176 
00 195 215 
000 245 270 
0000 300 330 


The allowable current-carrying capacities of conduc- 
tors having other than Type R insulation, supplying 
motors of 5, 15, 30 or 60-minute ratings, shall be as 
given in Tables I and Il, Chapter 10 increased by 10 
per cent. 

(b) Minimum No. 12. Rubber-covered conductors 
shall not be smaller than No. 12 except on small port- 
able hoists where No. 14 or No. 16 may be used pro- 
vided the conductors are protected against mechanical 
injury and on pilot circuits of controllers where No. 14 
may be used. 

(c) Collector Conductors, The size of collector wires 
shall not be less than the following: 


Distance Between 


Rigid Supports Size of Wire 
0-30 feet No. 6 
31-60 feet No. 4 
over 60 feet No. 2 


(Note: Proposed paragraph (c) above 
is present paragraph (b).) 

Tentative Interim Amendments Nos. 63 to 67 Inclu- 
sive. These Minutes report action by the Emergency 
Committee adopting five tentative interim amendments 
of the 1940 edition of the National Electrical Code. 


NEW PLANTS, EXPANSION 


Dow Cheruical Company’s new plant, built to make 
magnesium from sea water, started operations recently. 
The new plant is at Velasco, Texas. 


Eagle Electric Manufacturing Co., Inc. has moved 
to its new and larger plant at 23010 Bridge Plaza South, 
Long Island City, N. Y. 


A new company has been organized, the Merwin-Wil- 
son Co., New Milford, Conn., which will manufacture 
transformers, coils and electronic controls. The com- 
pany will have as its president Harold P. Hammond and 
William W. Weiss as general manager. 





Allis-Chalmers has put in operation a new plant for 
the production of Navy materials. This plant was com- 


ELECTRICAL MANUFACTURING 







Ors 
rt- 
ro- 
cal 


14 


‘lu- 
nCy 
nts 


ake 
tly. 


ved 
ith, 


Jil- 
ure 
ym - 
and 


for 
ym- 


LING 





Folding DOUBLE Cupped Washer Lugs 


WITH AND WITHOUT WIRE GRIP 


wamec4_ 1) 








mmesé_ 1) 





Standard Stranding with Wire Grip—SMALL Screw Hole 

















Series No. 1055 
WITHOUT Wire Grip 





mumtf) 9 


w Hole—Standard Stranding 


SINGLE CUP 
WASHER LUGS 
Series No. 1055B © 


* WRITE FOR BULLETIN 8-D * 


KRUEGER & HUDEPOHL 


Third and Vine Sts. + + + 


There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 


They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 
Mercoid hermetically sealed 
switches are immune to dust, dirt 
Or corrosion and will last indefinite- 
ly without any deterioration. 


Mercoid relays are different from 
conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 
ism.Varioustypesofrelaysavailable. 


Specifications sent upon request. 


THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicago, Illinois 
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CINCINNATI, OHIO 


TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 
Recommended for coal blowers, unit 
heaters, stokers, oil burners, electric 
heaters, air conditioning, refrige. ation, 
and various industrial applications. 


TYPE W-6 RELAY 
For Panel Board Mounting 


Recommended for control of motors, 
valves, electric heaters, fire and burg- 


lar alarm signal systems, etc. 



















Tr Wes LLL 
Tk peel er 
MORE 
WINDING AREA 


IN THE SAME 
SPACE! 


BETTER 
INSULATION 
* 
LIGHTER 
WEIGHT 


USE 


PRECISION BOBBINS 


Precision Bobbin Coil Forms are made of strong, light 
dielectric paper with vulcanized fibre flanges. With utmost 
insulating efficiency, Precision Bobbins are the lightest 
bobbin-type coil form made—saving dead weight. Smaller 
coils can be made with the same 
gauge of wire, same number of 
turns—saving space. Minimum 
threading and winding time, and 
ease of assembly, speed production. 


ROUND— 
SQUARE—RECTANGULAR 





Made in round, square or rectangu- 
lar types, with cores spirally wound 
for maximum strength. Larger wind- 
ing area corrects heating difficulties 
—one of the factors that make Precision 


Bobbins best for the hard service of 


aircraft coils. 


SAMPLES FURNISHED 
TO YOUR SPECIFICATIONS 


Precision Bobbins are individually 
designed to your product. Let us 
show you how you can solve your 
coil problems, improve perform- 


ance, at LOWER COST. 





Promptt Delivery .. Any Quantity 
WIRE OR WRITE 


RECTANGULAR 
Manufacturers of Dielectric Paper Tubes — round, square, rectangular 
PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO, ILL. 













































True ... our present activities are mostly 
high priority War-Time Work . . . yet, we 
have recently greatly enlarged our Manu- 
facturing facilities ... and perhaps we 
could take care of your needs. Why not 
submit your problems to us NOW... 
and we will do our best to give you an 
answer. Please address Dept No. 10 


HALLCROSS MFG. CO. 


COLLINGDALE, PENNA. 





pleted in ninety days and is the second big Allis-Chal- 
mers war production unit to start operations within the 
month. 


A new plant for synthetic rubber raw material is being 
constructed by the Monsanto Chemical Co. Herman 
K. Eckert will be manager with Dr. Charles S. Com- 
stock as production superintendent. 


Savage Tool Company has opened a new factory and 
offices at Savage, Minn. In this plant will be manufac- 
tured the precision surface grinders, gauges and other 
products in development. 


Benwood Linze Co. has recently purchased the Fore 
Ielectric Co. in St. Louis, Mo. Included in the purchase 
is all the company’s equipment, inventory, assets and 
trade name. All facilities have been moved to the Ben- 
wood Linze Co. plant which will continue to manufac- 
ture and distribute the products of the Fore Electric 
Co., including replacement parts. 


Colonial Broach Co., Detroit, will shortly occupy a 
new plant designed to more than double its broach 
manufacturing capacity. The new plant is in addition 
to increased facilities for the manufacture of broaching 
machines which were provided by the erection of its No. 
2 plant in the same locality about a year ago. The latter 
plant capacity is also being expanded. 


Hugh H. Eby, Inc. announces the removal of execu- 
tive and sales offices to 18 West Chelten Ave., Phila- 
delphia, Pa. 


ABOUT PEOPLE YOU KNOW 


John M. Gilfillan, for the past two years works man- 
ager of the Locke Insulator Corp., a General Electric 
affiliate, has been elected vice president in charge ot 
manufacturing for that organization. 


E. F. Johnson has been elected vice president and ap- 
pointed as group executive in charge of the recently 
organized Eastern Aircraft Div. of General Motors 
Corp. 


William F. Howe has been appointed manager of the 
meter division of General Electric Co. He succeeds 
Frank C. Vaughen. Richard Cutts, Jr. has been ap- 
pointed assistant to Mr. Howe. 


Harold S. Osborne has been named president of the 
American Institute of Electrical Engineers. Mr. Os- 
borne is plant engineer of the American Telephone & 
Telegraph Co., in New York City. 


Burton H. Gedge, assistant to vice-president in charge 
of operations of American Steel & Wire Co., has been 
promoted to new duties specializing in production ac- 
tivities of the vice-president’s office. Harry L. Jenter 
also has been made assistant to vice-president and will 
concentrate in office work for the vice-president. 


M. F. Balcom, vice president and general manager ot 
the Radio Tube Div., Hygrade Sylvania Corp., has been 
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LET US 
TAKE THE 
COIL 
PROBLEM 
OFF YOUR 
SHOULDERS 


We are specialists in: 
—the design and manufacture of coils, 


insulations. 


of every job. 
experience take over! 





SCREWS 


N ) For 50 Years Manufacturers 
& of Screws, Stock 










Wood Screws 
Case Hardening 
and Plating 


& Developments 4 
‘2m, madeforyour 25% 
‘a industry AQP 


Soul for this Catalog 


C NEWIENGT AND) 


KEENE, NEW HAMPSHIRE 
INCORPORATED 1892 
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Aeme Wire Products 


THE ACME WIRE COMPANY, NEW HAVEN, CONNECTICUT 


“FIRST AIDS” TO _ 
EFFECTIVE 
Loh Za Titel 


eg 














@ WE MANUFACTURE: 
MAGNET WIRE—Round, solid cop- 


—the manufacture and application of magnet wire and varnished | Pet, insulated with enamel, Formvar, 


cotton, silk, Nylon, paper, Fiberglas, 
or combinations of these. 


We began in 1904. Since then, we have had to solve every conceivable | COlLS—wound with magnet wire to 
coil problem. First aid in this has been the fact that manufacturing our own | *Pecification. 
insulations and magnet wire gives us complete control of the fundamentals 


VARNISHED INSULATIONS — 


Cambrics, tapes 


hy add coil worries to your other work? Let Acme | paper, silk. silk sub- 


@ stitutes, Fiberglas. 
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Thousands of 


PRODUCTIMETERS 
ARE RECORDING ALL-OUT 
PRODUCTION 


@ on Punch Presses 

@ Drop Presses 

@ Forming Machines 

e@ Hydraulic Presses 

@ Dieing Machines 

@ Embossing Presses 

@ Power Squaring 
Machines 

@ Press and Bending 
Brakes 


Model 6-H-1-2-R 


4 Stroke Counter 
6 figures 
capacity. 

with Tumbler 

Lock Reset. 
applied to 
popular type 
of Punch Press. 



























Full details in Catalog 7. 
Send for Your Copy Today! 


Consult us on your Counting Problems. 


DURANT MANUFACTURING CO. 


1962 N. Buffum Street 198 Eddy Street 
Milwaukee, Wisconsin Providence, R. I. 






















































FULTON ST. 


COILS FOR EVERY EFLECTRICAL 





PLUS 30 YEARS 
EXPERIENCE! 


NW.DAVIS & CO.,INC. 


CHICAGO, ILL. 


PURPOSE 





elected vice president of the Radio Manufacturers As- 
sociation. Mr. Balcom has made the announcement re- 
cently of several changes in the executive organization 
of the Hygrade Sylvania Corp. They are: H. Ward 
Zimmer, appointed general manager of operations ot 
the Receiving Tube Division which includes three plants 
in Pennsylvania and one in New England, and R. M. 
Wise, general manager of operations, special and Large 
Tube Division. Mr. Wise will be responsible for radio 
tube research and development engineering, commercial 
engineering and production development. 


Joseph A. Elwood has been made general works 
manager of the Gorton Machine Co., Racine, Wis. Mr. 
IXlwood has previously been associated with Nash Motor 
Co. and with the Ajax plant of the Walker Mfg. Co, 


Elwell-Parker Electric Co. has elected new officers fol- 
lowing the death of former president Morris S. Tow- 
son. These include S. K. Towson, president and gen- 
eral manager, W. A. Meddick, vice president. 


Lynn A. Williams, Jr., has been elected a vice pres- 
ident of Stewart-Warner Corp. He will continue all his 
former corporation duties, those of secretary and head 
of the corporation’s legal department. 


Westinghouse Electric and Mfg. Co. has awarded six of 
its employees the Westinghouse Order of Merit for dis- 
tinguished service and outstanding contributions to elec- 
trical and mechanical arts and to the Company's prog- 
ress. They are Louis R. Botsai, Philip S. Emmett 
and Adam Roman at the Nuttall works, and Chester 
W. Drake, William P. Kelly and James R. Pickels 
at the East Pittsburgh works. Each man received a 
bronze medal bearing an inscription, his name and a 
silver “W.” Accompanying each medal is a citation de- 
scribing the recipient’s achievements. 


Cloud Wampler, executive vice president of Carrier 
Corp., has been elected president of the organization, 
succeeding the late J. Irvine Lyle. 


A. H. Mortensen, engi- 
neer-in-charge of ac. de- 
sign for the past ten years 
of the Allis-Chalmers 
Mig. Co., has been ap- 
pointed chief electrical 
engineer of the company’s 
plants at West Allis, Cin- 
cinnati, Boston and Pitts- 
burgh. Mr. Mortensen 
has been with the Allis- 
Chalmers Mfg. Co. since 
1905. A. H. Mortensen 





Paul E. Chatelain, an engineer on special assignment 
for A. C. Wickman Co., Ltd., Coventry, England, is 
now in charge of engineering development of various 
machine tools being manufactured and to be produced 
by that corporation in Detroit. Link-Belt Co. an- 
nounces the return of Richard F. Bergmann as chief 
engineer of the company, replacing William W. Sayer 
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', the War Picture 


gl, OPPER as a No. | strategic metal is of special concern to our 

H Government whose agencies are encouraging every effort to 
(i replace it with silver and silver alloys wherever possible and 
it is possible in a surprising number of applications which before 
\, the emergency were regarded as copper’s exclusive field. 


(i 


pot , 

Hi We are specialists in the working of silver and have unexcelled 
facilities for converting it to new uses. Although the metal is itself 
es somewhat, it is fully available for Priority work. We 

that you give careful thought to its use to replace more critical 
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ACME MONOCHROMATIC LIGHT 


CONSTANT VOLTAGE 
with ACME GLASS OPTICAL FLATS 
Ltt SIMPLIFIES 
toh MICRO-INCH 






MEASUREMENT 


*% Where light-wave meas- 
urement is used to deter- 
mine surface flatness, and 
where optical flats are used 
as comparators, light of a 
single wavelength is re- 
quired. 


INCREASES THE VALUE OF YOUR OPTICAL FLATS 
The large bright working field of the Acme Monochromatic 
Light avoids the necessity of exact placement of the work, 
and makes inspection easy and fast. Interference bands can 
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* Output voltage 110, 115, 120; 1% accuracy. 

* Input range 95 to 130 volts. *« Indepen- 

dent of load. * No moving parts. * High 

efficiency. * Power factor better than 90”. 

* Negligible time constant. * Sizes from 
15 to 2000 watts. 














be seen on a relatively dull surface or through an appreciable 
air gap. This decreases scratching and wear of your glass flats 
as it is unnecessary to rub them together to squeeze out the 
air film. 
For better, faster light-wave measurement, order the 
Acme Monochromatic Light Today! 


ACME INDUSTRIAL CO. 
Makers of Standardized Jig and Fixture Bushings 
ACME 


207 N. Laiflin St. MONroe 4122 Chicago, Ill. 






















APPROVED 1y v.s. sicnat cores 
BRANDING by ROGAN on PLASTICS! 





‘Tested and found to comply as 
an ‘or equal’ to engraving now 
called for in specifications . . ."" 


* Above excerptfromthe U.S. Signal Corps 
Approval offers convincing evidence that 
Rogan ‘‘deep relief’’ branding on phenolic 
or other plastic parts achieves results equal 
to engraved markings. Of greater import- 
ance, Branding by Rogan permits the use of 
simple, fewer cavity, less costly molds. 


; ; : PI hut-Of 
Branding on Plastics Will Satie tean 
Speed Your War Production! 


Fewer molds are required where 
parts are interchangeable, save for 
different markings for specific uses. 
Eliminates costly new molds and 
time-consuming mold-making opera- 
tions. Permits use of blank stock 
parts. 

See accompanying illustrations 
showing ‘‘deep-relief’’ markings 
branded on curved surfaces and hard- 
Heat Control Unit to-get-at places. Try this faster, big 
Branded by Rogan money-saving process now. 


Get New Fully Descriptive Circular. 
No Obligation. Write 





Calculating Device Part 
Branded by Rogan 


ROGAN BROTHERS 


CHICAGO, ILLINOIS 


2001 S. MICHIGAN AVE. 


EASTERN PLANT: 154 Lawrence St., Brooklyn, N. Y. 





Every Solderer 
should have a copy of this 


Helpful Booklet 


30 Pages 
of Valuable 
Information on 


Metals Fluxes 
Solders 


Tinning of Tips 


An illustrated handbook on 
soldering, offered by Stanley to 
help you get better efficiency and 
longer service from soldering 
irons. See that everyone in your 
plant doing soldering is supplied. 
Write for copies. 


Selecting the Right 
Soldering Iron for 
the Job 


How to use it 


How to care for it 


STANLEYTOOLS 


Installing New Tips 


New Britain, Conn. 


















who has been appointed consulting engineer. Mr. Berg- 
mann was most recently with Rayon Machinery Corp., 


of Cleveland. 


Standard Refrigeration Compressor Association, at its 
meeting in June, elected E. A. Terhune of Servel, Inc. 
as chairman and C, P. Spaulding of the General Re- 
frigeration Div., Yates-American Machine Co. as vice 
chairman. 


Announcement has been made of the appointment as 
vice president in charge of engineering of Hans Bohu- 
slav for the Sterling Engine Co. Mr. Bohuslav pre- 
viously filled the same position with Enterprise En- 
gineering Co. 


Clyde R. Paton has joined the engineering staff of 
Allison Div. of General Motors Corp., Indianapolis. 


W. H. Holcomb has been appointed assistant to the 
executive vice president of the Baldwin Locomotive 
Works. Formerly, Mr. Holcomb was vice president and 
general manager of the Pelton Water Wheel Co. in 
San Francisco. 


Neil C. Reed has been made assistant manager of the 
Navy propulsion equipment plant which Westinghouse 
is building in Western Pennsylvania. Prior to his new 
appointment he was manager of the Buffalo office of 


_ the Westinghouse Electric Elevator Co. 


WASHINGTON SAYS— 


(Continued from p. 41) 





Prime Contractors’ Ratings Extended. Prime con- 
tractors assigned preference ratings on certificates by 
the Army, Navy or other war agencies may now use 
these ratings to some extent to purchase operating sup- 
plies and to replace materials in inventory. The rating 
may be extended to cover operating supplies used in 
processing materials to fill the rated order up to a 
value of 10 per cent of the order, provided that not 
more than 25 per cent of these supplies are metals in 
the forms described in the production requirements 
plan. Prime contractors may also replace materials 
from inventory to restore it to a practicable working 
minimum. 


More Civilian Articles Banned. More than 250 
civilian articles were added July 13 to the list of those 
whose manufacture is prohibited by the WPB iron and 
steel conservation order. Included are: automobile 
heaters, barber and beauty shop equipment, reducing 
machines, magic lanterns and many items of hospital 
and swimming pool equipment. A manufacturer of 
items on this new list was allowed 30 days to fabricate 
iron and steel for these purposes, but could not use 
more than 75 per cent by weight of the average monthly 
amount of all metals he used last year. Assembly of 


the processed metal was permitted for an additional 
30 days. 
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i’ your problem is*fastening metal to 

metal, fabric to fabric, wood to wood, 
or any combination, you can do the job 
better, quicker, and at lower cost with 
Chicago Single or Multiple Rivet Setters. 
— SAMPLE aaeay OR mee PRINT 
Chicago manufacturers complete line of industrial automatic 
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Neither “too little’ 
RIVET & MACHINE CO. 
9609 WEST JACKSON BOULEVARD 
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BELLWOOD, ILLINOIS ee 6 nor “400 late” 





General Industries is figuring promi- 
nently in the battle of production 
with its great capacity for molding 





plastics parts of all types, shapes 


Nn- 


by and sizes, and its ability to meet 
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TO SERVE ON DEFENSE WORK accuracy and finish. By delivering 
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“On Time,’ General Industries is 
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enabling manufacturers producing 
for Victory to meet their obliga- 


| tions promptly and keep materials 
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. rolling steadily to the front. 
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CROWE NAME PLATE & MANUFACTURING Co. 
1752 WAVELAND AVE. CHICAGO, ILL. 





AUGUST 1942 






Briefly reviewed, on this and the following 
pages, are recently published sources of 
descriptive and technical information as 
offered by various suppliers of essential 
materials, electrical and mechanical parts, 
equipment, motors, drives, controls, fin- 
ishes, etc., for integration within complete 
products of various kinds. 


CONDENSERS AND RESISTORS. With war as 
a keynote, listings are given of essential condensers, resistors 
and test instruments in demand, still in production, and 
available for delivery. Electrolytic units, in a wide variety 
of shapes, types and ratings, are covered. Paper and mica 
units, too. Motor starting condensers in six basic designs. 
Aerovox Corporation, New Bedford, Mass. 


SILVER ALLOY BRAZING. | Step by step explana- 
tion of various applications with suggestions regarding: pro- 
cedure, inside feed method, outside feed, annealing silver 
alloy brazed copper piping, branch outlets and pipe reduc- 
tion, brazing of branch outlets and flanges to fabricated 
copper pipes, brazing low hub flanges to fabricated pipes, 
and brazing of circumferential rings on expansion joints. 
Thus it is summarized that, through the use of silver braz- 
ing alloys, better joints are made faster and at lower cost. 


Handy & Harman, 84 Fulton Street, New York, N. Y. 


LININGS FOR CORROSIVES AND ABRA- 
SIVES. Satisfactory rubber linings developed for han- 
dling most inorganic acids except strong oxidizing agents 
such as nitric, chromic and concentrated sulphuric, as well 
as for most inorganic salts and alkalies, and many organic 
chemicals now in commerce. Table lists over 100 of the 
most common services for which these linings are suitable and 
gives the limits of temperature and concentration of the 


fluid in each case. B. F. Goodrich Co., Akron, Ohio. 


FLEXIBLE SHAFTING. Summary of the many uses 
for flexible shafting in power drive and remote control. For 
accurate alignment of moving parts, flexible shafting offers 
countless advantages for simple and economical design in 
all types of equipment. Because of the urgent need of speed 
and precision for war production, new uses for flexible 
shafting are shown in the manufacture of airplanes, tanks, 
signal corps units, etc. Graphically illustrated showing the 
shaft end and casing end fittings. F. W. Stewart Mfg. 
Corp., 4311 Ravenswood Ave., Chicago, III. 


TESTING LABORATORIES. Services and facilities, 


available to manufactures and industry, of particular help- 
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Yew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


Engineers, designers and executives to 
whom ELECTRICAL MANUFACTURING is 
made available each month under the con- 
trolled circulation policy of The Gage Pub- 
lishing Company are invited to forward 
requests for copies, preferably upon letter- 
heads of their company, directly to the 
manufacturer, at the address indicated. 


fulness to those who manufacture for Government supply. 
A testing service by a recently re-organized laboratory of 
long standing. Covers inspections of purchases, certifica- 
tion of products, development, research and surveys. Elec- 
trical Testing Laboratories, Inc., 2 East End Ave., 
New York, N. Y. 


SELF-LOCKING FOR LIGHT ASSEMBLIES. 
With double-locking action these nuts come in various types, 
each having proven satisfactory on a wide variety of appli- 
cations because they are easy to assemble, reduce number 
of parts needed, are inexpensive, can be disassembled and 
reassembled at will, are not affected by temperature changes 
and cannot be loosened by vibration. Included is how to 
order, sizes and types, materials and finishes and a chart 
showing load carrying capacity of smaller sizes. Palnut 
Company, 65 Cordier St., Irvington, N. J. 


ELECTRICAL CONNECTORS. Full engineering 
and specification details for 75 basic electrical connector 
types with indications of sizes, ratings and when and how 


to specify. Burndy Engineering Co., Inc., 107 East- 
ern Blvd., New York, N. Y. 


MARINE SIGNALING DEVICES. Navy type 
and commercial equivalent annunciators, bells, buzzers, con- 
tact makers, horns, sirens and thermostats for all kinds of 
maritime requirements. Full information regarding features, 
performance and dimensions. Edwards and Company, 
Inc., Norwalk, Conn. 


CAM LEVER SWITCH. Detailed specifications on a 
cam lever switch with contact rating 10 amp., 125 volt, ac., 
2 amp., 125 volt, dc., higher ratings also available. Fea- 
turing single bolt assembly, static shielding, minimum slid- 
ing friction, all-over tinned springs, greater mechanical 
strength, minimum side thrust, longer life construction, gov- 
ernment approved materials and lower cost. General Con- 


trol Co., Cambridge, Mass. 


ZINC IN WAR. Compiled to give specific information 
on the war-time status and uses of zinc, this bulletin tells 
how and why zinc is included in optical glass, metal spray- 
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Roucuy, the two ways that Auburn can help your War Production 
are Plan and Production. That doesn’t tell the exact story, for there 
are no one or two words that can be used to convey all we offer. As 
briefly as we can put it, here’s how it is: 

PLAN. When we say we have had more than 65 years’ molding experience (starting 
with shellac), that means we've pioneered every step of the way. It’s given us a 
reputation for doing the unusual, and frankly, we're proud of that. We like to crack 
the tough ones. And we also know when we're licked. 

Which is why so many war-busy concerns consult our engineering department— 
first. It’s a service that has proven most helpful in preparing to make new war 
products that they have not made before. Our help is yours for the asking. 
PRODUCTION. We've always produced to close tolerances and exacting inspection 
standards, for a properly made and finished product keeps the assembly line flow- 
ing smoothly and evenly. Cuts down rejects, too. 

That's the kind of work that keeps American production rolling at the pace to win. 
Molders of all types of Thermo-Setting and Thermo-Plastic 
materials by compression, injection and extrusion methods. 


MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS 


AUBURN, NEW YORK 


“THE “FRAHM” TACHOMETER... « 


eh eae ie. i aaa 





Measures Seed Simply by TOUCH 


Consider the advantages of a Portable Hand Tachometer 
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Prompt Shipment from 10 Strategically-Located 


Steel-Service Plants... Principal products include—Alloy 
Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops 
and Bands, Beams and Heavy Structurals, Channels, Angles, 
Tees and Zees, Plates, Sheets, Cold Finished Shafting and 
Screw Stock, Strip Steel, Flat Wire, Boiler Tubes and Fit- 
tings, Mechanical Tubing, Rivets, Bolts, Nuts, Washers, 
etc. Write for Stock List. Joseph T. Ryerson & Son, Inc. 
Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 
Cincinnati, Cleveland, Boston, Philadelphia, Jersey City. 









that does not even “‘see”’ the rotating shaft, that has no wear- 
ing parts or pointer, that requires no belts, gears or electrical 
connections and that cannot lose its calibration through 
lack of oil or over-speeding. 


The Frahm Vibrating-Reed principle is unique for measuring speeds 
from 900 up to 30,000 r.p.m., for checking rates of vibration over the 
same range and for measuring power frequencies up to 500 cycles per 
second. Write for Bulletins 1590 and 1695-Q. 


James G. Biddle Co. 


ELECTRICAL AND SCIENTIFIC INSTRUMENTS 
1211-13 ARCH STREET PHILADELPHIA, PA. 










OHMITE ; 


offers Helpful Information on 


PC ee 
RIGHT RESISTOR or 
PU 


Selection of a resistor for a specific application 
requires the determination of (1) resistance re- 
quired, (2 ) actual wattage dissipated by the resistor, 
(3) physical size of resistor as controlled by watt- 
age, permissible temperature, and mounting con- 
ditions, (4) most suitable type of terminals and 
mounting. 





Selection of a rheostat includes much the same 
factors—plus other factors which are present be- 
cause the resistance, current and watts vary with 
the rheostat adjustment. 


, Helpful information on all these factors is given 
: in the pages of Ohmite Catalog and Engineering 

Manual No. 40—also information on the extensive 

range of types and sizes in stock and special units 
to meet every need. Resistors range from 1 to 1500 
watts. Rheostats from 25 to 1000 watts. Experi- 
enced Ohmite Engineers are glad to help you on 
any resistor or rheostat problems in connection 
with Governmental or Industrial requirements. 


OHMITE MANUFACTURING CO. 
4805 Flournoy Street ° Chicago, U. S. A. 











Write on company letterhead for your copy 
of Catalog and Engineering Manual No. 40. 
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ing, paint, alloy stamping dies, heavy-duty army tires and 
at various other important specification points within. war- 
time products. New Jersey Zinc Co., 160 Front St., 
New York, N. Y. 


ELECTRIC EQUIPMENT FOR AIRCRAFT. A 
survey of precision-built equipment with its potential use in 
the aircraft industry. Described are such direct and in- 
direct aids to production as load-center power distribution 
systems, motors and controls, resistance welding controls, 
arc welding equipment, heat-treating equipment, testing 
equipment, lighting, etc. Items for integration within ar- 
craft includes such equipment as instruments, voltage regu- 
lators, motors, amplidyne sets, relays, generators, dyna- 
motors, superchargers, radios and others. General Elec- 


tric Co., Schenectady, N. Y. 


LOW LOSS INSULATOR. Composition, processing, 
mechanical and electrical properties, how to work, machine- 
ability and uses for which the material is unusually well 
suited described in detail. Due to the fact that it is im- 
pervious to moisture and oil, it is unusually effective for 
specification where insulation will encounter various oper- 
ating and service adversities. Mycalex Corporation of 


America, 7 E. 42nd St., New York, N. Y. 
TEMPERATURE CONTROLLERS. Guide to types 


of air-operated temperature and pressure controllers. Types 
listed can be made direct-acting or reverse-acting by using 
corresponding air valves. Covered are single and double 
system temperature controller, automatic time controllers, 
and pressure controllers. Also shown are thermostatic steam 
traps, temperature-time and temperature-condensation time 
controllers, cycle controllers or timers, etc. Section devoted 
to standard all-stainless steel bulbs and bulbs for special 
conditions as well as diaphragm valves and compressed air 


equipment. C. J. Tagliabue Mfg. Co., Park and 
Nostrand Aves., Brooklyn, New York, N. Y. 


MOTOR DRIVE FOR PAPER MACHINES. Bet- 
ter operating efficiency and lower operating cost. Impor- 
tant features of this sectional drive are enumerated and oper- 
ating advantages listed. Schematic diagrams of the system 
and a typical drive circuit are shown. Also described is the 
basic equipment required for a complete installation and a 
handy guide for estimating power requirements. Westing- 


house Electric & Mfg. Co., East Pittsburgh, Pa. 
METHOD OF ACCELERATION. For push button 


operation, with ac. wound rotor motors, driving conveyors, 
crushers, etc. What it is and how it works to insure proper 
starting and avoid delays described in detail. Diagrams 
give complete working plan and motor torque in per cent of 
current and speed. Section explains how overload relays 
protect motors, when running, against sustained overcurrents 
(120-150 per cent of normal) yet permit long-time accele- 
ration, when needed, with starting currents (250 per cent 
or more of normal). Electric Controller & Mfg. Co., 
2700 E. 79th St., Cleveland, Ohio. 


MACHINE TOOL TRANSMISSIONS. Simplified 
technique of mounting individual motorizing units with 
standardized brackets on any type of machine tool, thus 
initiating a real saving in installation time. Points out the 
definite advantages of individual motorizing of belt driven 
machines from standpoint of economy, production increase, 
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Gear Specialties 
























rews~ 
yOu NEED Legon 90 s and j SPURS—HELICALS—BEVELS (straight & spire!) WORM 
Bolts-Nuts-Rivets” GEARING—THREAD GRINDING 

(14 to 96 D.P 


pins for WAR JON! 
pRODU cT This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 


in the program. 








With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior commitments. However, every 
urgent need will be given careful 
* Parts illustrated are comparable to those used by leading consideration. 

government contractors for the easy, quick and correct 


assembly of vital components used on land, sea and air- 
borne armament equipment. 


Examine each part closely. Made for others, we are Gear eae ctlalties 
te ae a Le 





ds with th lity... i 
quantity". tte speed that debes compare. "Wate eRe be 
jelds. Ave. eee Oe 
CENTRAL SCREW COMPANY ‘ci. nus 


2650 W. MEDILL AVE. Ph. HUM. 3482 


























AUTOMATIC SPACING 
PRODUCES NEAT WORK 






> / NAME PLATE 


DETAIL PRESS 
Model No. 40 


w PORCELAIN 


MAGE TO CROER 


resists fire, fumes, rot, rust, 
corrosion and disintegration 


These qualities of Colonial Porcelain are worth 
considering when you find it difficult to get parts 
materials. Colonial Porcelain is made to your 
specifications and can be molded to uniform toler- 
ances. It is available in white and many colors. 


For Stamping details on name plates. Eliminates 
irregular and unsightly stamping on name plates, 
tags, etc. 
Available in 1/16”, 3/32”, 1/8”, 5/32” size 
| characters. 
| Dials contain all the letters and figures, diagonal line, 
| and sign, dash, period. No experienced operator 


| required. Send us blue prints of your parts which can be 
made of porcelain and we'll be glad to quote 
| ou prices. 

_ NUMBERALL STAMP & TOOL CO., inc. Wii cibtitsi ential 

| Huguenot Park, Staten Island, New York 937 Great St. Akron, Ohio 


Chicago Office: 1706 Fullerton Ave. 
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IMPOUND THE CLOCK operation of motors makes vitally 
R important even the choice of so small a thing as brush 
cable and brush lead pigtail rope strand. That’s why it pays 
to know the range of these wires supplied by Roebling. 


On the repair bench, too, Roebling Brush Leads are 
extra-flexible, easy handling, fast terminal attachment; they 
save valuable time in soldering and setting up. 


BRUSH CABLES 


Use Varnished Cambric when pos- 
sible; it is more oil-resistant than 
rubber, and suitable for higher 
operating temperatures. Available 
in many constructions, in addition 
to No. 4 shown. Rope-laid con- 
ductor makes it extra-flexible. 
Varnish cambric with or without 
cotton braid separator, covered 
with a smooth lacquered braid. 
Color-coded thread included for 
easy identification. 


BRUSH LEADS-— Available in 


all sizes, round or 


ROEBLING, 


flat constructions. 
Prompt shipment of 
war orders. 





JOHN A. ROEBLING'S SONS COMPANY 


TRENTON, NEW JERSEY Branches and Warehouses in Principal Cities 








shop flexibility, appearance and improved working condi- 
tions. Helpful application pictures and engineering data 


|included. Drive-All Mfg. Co., 3400 Conner Ave., 
| Detroit, Mich. 


| NEW PRINCIPLE AND DESIGN IN PUMPING. 
| Simple in construction, self-priming and with no valves or 
|pistons, this pump is high in efficiency and exceptional in 
versatility. What it is and how it operates described. Sec- 
tion devoted to specification of pump within various complete 
/machines. May be custom-built to solve your pumping job. 
Robbins & Myers, Inc., Moyno Pump Div., Spring- 
| field, Ohio. 


RADIO COILS AND ALLIED PRODUCTS. Com- 
| plete listing of radio interference filters and coils for mobile 
‘equipment. Included are special coils and accessories of 
| all.types, frequency modulation, all wave r.f. coils, special 
transformers, variable selectivity transformers, radio hard- 
| ware and accessories and various circuit diagrams. J. W. 


|Miller Co., 5917 So. Main St., Los Angeles, Cal. 


THICKNESS MEASUREMENT. Specifically de- 
signed to provide for thickness testing requirements of paper 
and similar compressible and insulating materials, the elec- 
tronic micrometer offers opportunities for precision measure- 
ments in other fields, too. Construction and operating prin- 
ciple given as well as a description of how it has set new 
practical standards for thickness measurement. Instru- 
ment Specialties Co., Inc., Little Falls, N. J. 


BALLASTS FOR FLUORESCENT LAMPS. In- 
formation on single, two-lamp and three-lamp ballasts for 
fluorescent lamps. Complete specifications, dimensions, wir- 
ing diagrams included along with description of fluorescent 
lamp switches. Jefferson Electric Co., Bellwood, IIl. 


TOTALLY ENCLOSED FAN COOLED MO- 
TORS. Characteristics such as totally enclosed, ground 
shaft, dynamically balanced, ball bearings, welded steel 
stator frame, etc., etc. covered with specifications and dia- 
gram of dimensions. Torq Electric Mfg. Co., 6609 
Carnegie Ave., Cleveland, Ohio. 


PROTECTIVE FINISH FOR STEEL. What it is, 
how it is applied, specific results and application equipment 
described in this bulletin. Proven penetration of 0.00035 
to 0.00045 in. offers substantial rust resistance and coupled 
with certain recommended oils, lacquers, etc., has in many 
cases solved problems where metallic finishes have failed. 


Heatbath Corp., Springfield, Mass. 


FOLDING DOUBLE CUPPED WASHER LUGS. 
With or without insulation grip, small and large screw holes 
for standard, extra flexible stranding and solid wire, these 
lugs, made of copper, close to the point of complete contact 
even on the finest stranding under pressure of binding screw 
or nut. Actual sizes of lugs shown as well as types. Di- 
mensions tabulated. Krueger & Hudepohl, 3 East 
Third St., Cincinnati, Ohio. 


COWL FASTENERS. = Engineering and procurement 
data on cowl fasteners for specification in the aviation field. 
Important features described as reinforcing structure, lim- 
ited deflection with full support, compensation for variation 
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QUALITY MOTORS 


Peerless is equipped to handle large or small 
orders in standard or special designs. 

Every facility of our organization is at your 
command providing you with full cooperation 
and prompt action. Our expert engineering 
service guarantees you maximum efficiency, 
rugged design and trouble-free operation. 
Peerless has been building better motors for the 
past 50 years—always maintaining a quality and 
a performance unexcelled by any other motor. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
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Star Porcelain is used to give dependable insulation to 


the Clarostat Rheostat shown above. The porcelain used 
Pulp Products Department is hard fired to give maximum mechanical strength. 
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AMPERITE 


BATTERY CURRENT & VOLTAGE 


aw 


Features:— 


Anis 


1. Amperites cut battery voltage fluctuation from 
approx. 50°% to 2%. 


. Hermetically sealed 
— not affected by 
altitude, ambient 
temperature, or 
ual i ba e 


. Compact, light, and 
TSS Trier 
VOLTAGE OF 24V | WITH AMPERITE 
Sebati Pa BATTERY & CHARGER ; VOLTAGE VARIES 
y slate VARIES APPROX. | ONLY 


Send us your problem. 50 ; 2 
% L£% 
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Sure—porcelain is out on the 
combat front. But porcelain's 
most important job is replace- 
ment. Hundreds of manufac- 
turers have found that many 
metal parts can be better made 
from porcelain—thus releasing 
critical materials to direct war 
effort. And usuelly porcelain 
adds extra beauty and utility to 


The Universal porcelain parts the part converted. Have you 
shown above merely indicate 
he: waslnte 48 deteas anil-tines had your products fully ana- 


to which ‘dry process’’ porce lyzed to determine what parts 


lain is adapted Universal 

oe eerces were can can be better made of porce- 

“KK lain? Write us today. 
THE UNIVERSAL cay prooucts co. 
1540 EAST FIRST ST. SANDUSKY, OHIO 


in sheet thickness, maximum axial float for stud, and many 
others. Installation instructions and special products for 
aircraft included. Shakeproof, Inc., Aviation Div., 2501 
No. Keeler Ave., Chicago, III. 


ELECTRICAL PRODUCTS. Safety switches, ducts 
and fittings, panels, fuse blocks, switchboards, circuit 
breaker panels and other circuit breaker material listed in 
detail. Special section for fuse units and assemblies of the 
inverted head and reversible head types. Bull Dog Elec- 
tric Products Co., 7610 Jos Campau Ave., Detroit, 
Mich. 


FLEXIBLE SHEET INSULATION. Plastic and 
thermoset bond types. Characteristics, dielectric strength 
and recommended specification for both types of insulation 
described in detail. Listings of approximate thickness with 
application in table form. Available in standard sheets 
36 x 36 in.; in strips, any width x 36 in. length, New 
England Mica Co., Inc., Waltham, Mass. 


GUIDE TO ELECTRICAL INSULATION. In- 
organic electrical insulation textiles in yarn, tape, braid and 
cloth forms for moisture resistance with exceptionally good 
inherent electrical characteristics. Specifications types and 
other listings, such as insulating papers, twines, webbings, 
varnished saturated sleeving and tubing. Additional data 
on shield brand insulating varnishes. Mitchell-Rand In- 
sulation Co., 51 Murray St., New York, N. Y. 


WELD INSPECTION CHART. Simple and helpful 
aid for use in inspecting welds. Presents graphically the dif- 
ferent types of welds obtained when the work is done nor- 
mally, with normal current, voltage and speed, as compared 
with those obtained when these factors are not normal. A 
table indicates the burn-off of the electrode, the penetration 
of fusion, the appearance of the bead and the sound of the 
arc with each value of current, voltage and speed of weld- 
ing. Also illustrates the use of a new welding technique 
which nearly doubles the normal welding speed. Lincoln 
Electric Co., Cleveland, Ohio. 


MICROPHONES. Presents a new line which has been 
simplified to meet today’s problems. Information is given 
in concise practical form. Technical data are given on 
various types of microphones for specification in many war- 
time situations. How microphones are accurately measured. 
Section devoted to stands and accessories, also pickups and 
recording heads. Shure Brothers, 225 W. Huron St., 
Chicago, IIl. 


DYNAMOTORS FOR COMMUNICATION 
SERVICE. Provides dc. current at suitable voltage for 
radio transmitters and receivers in aircraft, tanks, and other 
mobile field and transportation equipment. Six important 
features: insulation, light weight, reliability, end caps, end 
shield, armature, bearings and stator, comprehensively de- 
scribed. Tabulated ratings. General Electric Co., 
Schenectady, N. Y. 


SECTIONAL RESISTORS. For ac. and dc. circuits, 
non-inductive, wire wound, and hermetically sealed, this 
bulletin outlines the distinctive features of these resistors. 
Emphasis is put on their construction, flexibility, and inter- 
changeability. These new resistors are designed to replace 
the old box type units, are easier to install and require 
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MR. ENGINEER 





Instrument Resistors Co. can 
supply special coils and wire 
wound resistors precisely to 
your’ specifications more 
rapidly than they can be pro- 
duced in your own plant... 
Our advanced winding 


methods minimize expense. 


Catalog upon request. 


INSTRUMENT 
RESISTORS COMPANY 
LITTLE FALLS, NEW JERSEY 


Tawa ae 
DN 


TIME, always valuable, is now more 
precious than ever. Save time by stay- 
ing at the McAlpin. Its ideal midtown 
location is right where it’s most con- 
venient for business or pleasure. 








Rooms with private bath 
Single from $3.30 
Double from $4.95 





Since 1917 HANSEN has been 


maker. Hundreds of thousands in use. Staz 















stands 40 below and 140 above zero. , . 
Standard timing machine only 3%" x 3 1/32’ 
1 15/16” with an unsurpassed gear train. 
Show your specifications to the HANSEN engineers 
or take up your engineering problems with them 


@ 1 BLOCK FROM PENN STATION 
e@ 5 MINUTES TO TIMES SQUARE 
@ B.& 0. Motor Coaches stop at our door 


COBO NADI Oe 








HANSEN MANUFACTURING CO. 
oP 1 ike) LLL 


BROADWAY at 34th STREET, NEW YORK 
Under KNOTT Management JOHN J. WOELFLE, Manager 


na 
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“WORLD'S LARGEST EXCLUSIVE MAKERS OF WORLD'S SMALLEST MOTORS” 
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MICA THE COUNTRY’S 
NO. 1 CRITICAL MATERIAL 
FOR WAR NEEDS 


HE M-101 ruling, recently issued, restricts block mica to limited 
uses, but for high temperature insulation requirements you will 
find the ideal replacement for it in— 


Y-26 and Y-27 
HIGH HEAT MICA INSULATIONS 


These two composite, inorganic-bonded, built up mica insulat- 
ing materials, approximate natural mica in all physical properties 
and incorporate high thermal resistance and electrical insulating 
characteristics. Both are completely resistant to changes up to 
temperatures of redness and are compact, durable and uniform. 


The use of Y-26 and Y-27 High Heat Mica Insulations will not 
only help to relieve the current acute shortage of natural block 
mica, and assist in allocation of the available supply to vital con- 
denser and other high frequency applications but will also assure 
you of a completely dependable, uninterrupted source of supply, 
in sheets of large area or in punchings of any specified dimensions. 


Write today for more complete details. 


NEW ENGLAND MICA COMPANY 


Incorporated 
WALTHAM, MASSACHUSETTS 





SERVING AMERICA! 
DeJur 
PRECISION METERS 


When accuracy counts, place im- 
plicit faith in DeJur Meters. Used 
by hundreds of manufacturers in 
vital industries, these meters 
exemplify the highest traditions 
of New England skill and 
craftsmanship. 








New catalog 1-61 now 
available. Write, wire 


or phone Dept. A 


| 
| 


great deal less power. Available in ratings from 250 to 
30,000 volt for switchboard mounting or portable use. In- 
stallation and application photographs and data included 
with two pages devoted to tables giving size, voltage resist- 


ance, etc. Westinghouse Electric Co., East Pitts- 
burgh, Pa. 


TEMPERING METHOD. Data and charts showing 
how to overcome heat-treating bottlenecks in war-time pro- 
duction. For fast-heat, top-quality tempering of big or lit- 
tle, dense or open loads. Construction and working order 
of the furnace with details on application to special prob- 


lems. Leeds & Northrup Co., 4901 Stenton Ave., 
Philadelphia, Pa. 


WHITEPRINT PROCESS. How to make dry de- 
veloped, positive-type whiteprints. Mechanical features of 
each machine described to especially interest engineers, 
draftsmen and architects. Special features listed which in- 
dicate the speed of production as well as advantages such 
as compactness of unit, true-to-scale permanence and sim- 
plified making of duplicates. Ozalid Products Div., 
General Aniline & Film Corp., Johnson City, New 
Y ork. 


MOTOR-DRIVEN CONTROLS. Various types of 
pump controls for tank systems requiring two or three wire 
circuits and providing sequence operation with full time- 
delay and back-span protection. Complete diagrams give 
construction and working order of each control unit as well 


and definite specifications. Automatic Control Co., 
1005 University Ave., St. Paul, Minn. 


STOP NUTS. New listing of reduced prices on anchor, 
gang-channel and instrument-mounting types of stop nuts. 
Included are two-lug anchor nuts, one-lug anchor nuts, cor- 
ner and countersunk corner anchor type, floating basket and 
floating right-angle anchor nuts, hexagon instrument-mount- 


ing and standard gang-channel nuts. Elastic Stop Nut 
Corp., 2330 Vauxhall Rd., Union, N. J. 


SILVER IN BRUSHES. Utility of silver in combina- 
tion with graphite to form brushes for electrical equipment 
of various types. The results of research indicate that a 
silver film is established on the brush track when silver- 
graphite brushes are used under certain conditions; brush 
contact drop is low for brushes with high silver content; 
excessive brush wear against copper surfaces occurs if 
brushes contain more than 90 per cent of silver and against 
cast iron slip rings when brushes contain over 75 per cent 
of silver; brushes do not score steel and cast iron slip rings 
at speeds at which scoring is caused by copper-graphite 
brushes, etc. Notes are given on fabricating silver products 
and new possibilities for silver coatings. American Silver 


Producers’ Research Project, 82 Fulton St., New 
York, N. Y. 


SOLDERLESS WIRING DEVICES. Full informa- 
tion on solderless wiring devices so that specification details 
are readily available at all times. Introduces and details 
most of a standard line of solderless wiring devices of which 
there are over 300 different items. Included are engineer- 
ing service, pictorial index, Navy part number index, wire 
table and specifications for terminals with insulation sup- 
port. Aircraft-Marine Products Inc., 286 N. Broad 
St., Elizabeth, N. J. 
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REVERSING 
MOTORS... 


SEPARATE CONTROL CIRCUIT... 
MAGNETIC BRAKING... 


Rotation is controlled by the small, low-voltage current 
flowing in the shading coils, and direction of rotation is 
governed by which pair of shading coils is selected on 
an SPDT switch. By energizing both sets of shading coils, 
the armature is quickly stopped by bucking magnetic fields. 
Write for circulars giving full details and specifications 
on the various types and sizes of BARCOL Shaded-Pole 
Induction MOTORS. 


BAN 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 
















BUSA A) 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN. MASS. 





MAINTAIN WIRE STRIPPING 
Production Schedules 


with Proven 


SPEEDCRAFT 
WIRE STRIPPERS 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 


Write for complete information — sending wire samples — no obligation. 


| 
| 
| 
| 
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|THE WIRE STRIPPER CO., [722 Esther Oye. 


















-AND BUY 


QUALITY MATERIALS 


The use of quality materials 1s a good guarantee against 
unnecessary interruptions of top-speed production. That 
is why Garlock packings and gaskets are in use in so 
many factories today. 

From past experience industry 
knows it can rely on Garlock qual- 
ity for the long, dependable serv- 
ice so vital in today’s war effort. 


Tue GarR.Lock Pack1inc CoMPANY 
Patmyra, New York 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 
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@ A_ monthly 
and 


classified 


services as advertised 


index of those finished product 


in the pages of ELECTRICAL MANU- 


components 


FACTURING. Consult the actual advertisements of those companies whose 


names are listed under the different headings. 


preceding back cover. 


ALLOYS, Aluminum 

Aluminum Co. of America, Gulf Bldg., 

ALLOYS, Bronze and Copper 

American Brass Co., Waterbury, Conn 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. Y 


Pittsburgh, Pa 


Bunting Brass & Bronze Co., 

Mallory & Co., Inc., P. R., 

Revere Copper & Brass, Inc., 
N. Y 


Toledo, O 
Indianapolis, Ind 
230 Park Ave., New York, 


ALLOYS, Low Melting and Bismuth 

Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y¥ 
“‘Cerromatrix,”’ Cerrobend.”’ 

ALLOYS, Magnesium 

Dow Chemical Co., Dowmetal Division, Midland, 
*‘Dowmetal.”’ 

ALLOYS, Nickel 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

International Nickel Co., Inc., 67 Wall, New York, N. Y. 
“*Monel.’’ 

Revere Copper & Brass, Inc., 
w. F. 


Mich. 


230 Park Ave., New York, 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

Jelliff Mfg. Corp., C. O., 10 Pequot Ave 
Conn, 

ALLOYS, Zinc 

New Jersey Zinc Co., 166 
‘‘Horse Head Specia!.’ 

ALUMINUM 

Aluminum Co. of America, Gulf Bldg., 

ALUMINUM, Prefinished 

American Nickeloid Co., Peru, Ill 

AMMETERS, See 

ANODES, Nickel, Brass and Copper 


American Brass Co., Waterbury, Conn 
Revere Copper & Brass, Inc., 230 Park Ave., 
N. Y 


Southport, 
Front New York N Y 


Pittsburgh, Pa. 


Instruments. 


New York, 


Seymour Mfg. Co., 49 Frankiin, Seymour, Conn 
Udylite Corp., 1651 E. Grand Blvd., Detroit, 
ARMORED CABLE, Strip Steel 
American Steel & Wire Co., Rockefeller Bldg., 
land, O. (United States Steel Corp., 
Roebling’s Sons Co., John A., 


ASBESTOS, PAPER. 


Mich 


Cleve- 
Subsidiary. ) 
Trenton, N. J 


See Paper, Asbestos. 


Insulate bare wire with LAVOLAIN ball and 
socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown }% size. 


THE STAR PORCELAIN CO. 
41 Muirhead Ave. TRENTON, N. J. 


N41) 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers eda oy 


3150 So. ICERO, ILL. 


52nd PAs Se ste of Chicago 


See advertisers’ index just 


BALANCING MACHINES. See Machines, 
Balancing. 

BATTERIES, Rechargeable 

Koehler Mfg. Co., Maslboro, Mass. 


BEADS, Insulating 

American Lava Corp., Chattanooga, 

Dunn, Inc., Struthers, 1321 Cherry, 
‘“‘Dunco Fish Spine.’’ 

Star Porcelain Co., 41 Muirhead Ave., 
Lavolain.’’ 

Steward Mfg. Co., D 


Tenn. 
Philadelphia, Pa. 


Trenton, N. J 


M. Chattanooga, Tenn 


BEARINGS, Ball and Roller 

McGill Mfg. Co., Valparaiso, Ind. 

Norma-Hoffman Bearings Corp., Stamford, 
tridge.’’ 

S K F Industries, Inc., 
phia, Pa 

Timken Roller Bearing Co., Canton, 

Torrington Co., The, 56 Field, 


BEARINGS, Needle 
McGill Mfg. Co., Valparaiso, Ind. 
Torrington Co., The, 56 Field, Torrington, Conn 


BEARINGS & BUSHINGS, Bronze 

Bunting Brass & Bronze Co., Toledo, O. 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 
sunting Brass & Bronze Co., Toledo, O 
General Electric Co., Plastics Dept., 
Plastics Ave., Pittsfield, Mass. 
Morganite Brush Co., Inc., 3304 48th Ave., 


City, New York 
Neveroil Bearing Co., Wakefield, Mass. ‘‘Graphex.”’ 
Melrose Park (Chicago), Ill. 


Richardson Co., 

BEARINGS & BUSHINGS, Non-Metallic 

st oN Fibre Products Co., 1402 Walnut, Wilming- 
ton, del 

Formica Insulation Co., 
cinnati, O 

General Electric Co., Plastics Dept., 
Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
mF. Lamicoid.”’ 

National Vulcanized Fibre Co., 

Neveroil Bearing Co., 


Conn., ‘Car 


Front & Erie Ave., Philadel 


Ohio. 


Torrington, Conn 


Section E-5, 1 


Long Island 


4638 Spring Grove Ave., Cin 


Section E-5, 1 


Wilmington, Del. 
Wakefield, Mass. ‘*‘Woodex.’’ 
Richardson Co., Melrose Park (Chicago), Ill. 
Synthane Corp., Oaks, Pa. 
Wilmington Fibre Specialty Co., 


BLADES, Fan. See 
Fan. 

BLOCKS, Pillow. 

Norma-Hoffman Bearings Corp., 

S.K.F. Industries, Inc., 
phia, Pa 


Wilmington, Del. 


Wheels, Blower and 


Stamford, Conn 
Front & Erie Ave., Philadel- 
“Rubber Flex.’’ 


BLOCKS, Terminal 
Millen Mfg. Co., Inc., 
Mass 


BLOWER WHEELS. See 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 
more, Ill 


BLUE PRINTING MACHINES. 
chines, Printmaking. 

BOBBINS & SPOOLS, Coil. See 
Paper. 

BOLTS, NUTS AND SCREWS, Machine 


American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, III. 

Chandler Products Corp., Cleveland, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Driver-Harris Co., Harrison, N 

Hlarper Co., H. M., The, 2609 Fletcher, Chicago, Ill. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Co., Keene, N. H. 

Ohio Nut & Bolt Co., 612 Front, Berea, O. 

Parker Co., Charles, The, Meriden, Conn. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, Ill. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O. 

Russell, Burdsall & Ward Bolt & Nut Co., 
N a 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 

Southington Hardware Mfg. Co., The, Southington, Conn. 

Whitney Screw Corp., Nashua, N. H. 


James, 150 Exchange, Malden, 


Wheels, Blower 


1008 Park Ave., Syca 
See Ma- 


Tubes, 


Port Chester, 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, III. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Ce., Keene, H. 

Parker Co., Charles, The Meriden, Conn. 

Parker-Kalon Corporation, 198 Varick, New York, N. Y 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Manufacturing Company, Chicago, Illinois 

Republic Steel Corp., Cleveland, Ohio. 

—- Burdsall & Ward Bolt & Nut Co. 
Y 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il 

Southington Hardware Mfg. Co., The, Southington, Conn 

Whitney Screw Corp., Nashua, N. H. 


BRANDING, Custom (For Plastics) 

Rogan Brothers, 2001 S. Michigan Ave., Chicago, III. 

BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 

American Nickeloid Co., Peru, Tl (Prefinished) 

Revere Copper & Brass, Inc, 230 Park Ave., New York 
me's 


, Port Chester 


Western Cartridge Co., (Brass Mill Div.) East Alton, I 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 

BRONZE BARS, Solid and Cored 

Bunting Brass & Bronze Co., Toledo, Ohio. 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 

BRONZE SHEETS. See Brass, Bronze and 
Copper. 

BRUSH SEATERS. 
tator Brush 

BRUSHES, Commutator 

Becker Brothers Carbon Co., 3450 S. 
Til. 

General Electric Co., Schenectady, N. Y 

Keystone Carbon Co., Inc., St. Marys, Pa. 

Morganite Brush Co., Inc., 3304 48th Ave., 


City, N. Y 
Pure Carbon Co., 1909 Nobrac, St. Marys, Pa. 
BUSHINGS, Ceramic. See Ceramics. 
BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 
CABINETS & BOXES, Stamped, Metal 
Par-Metal Products Corp., 3262 49th, Long Island City 
Se A 
CABLE, Armored 
Anaconda Wire & Cable Co., 25 
ee 


See Seaters, Commu 


52nd Ave., Cicero, 


“*Equaload 
Long Island 


Broadway, New York 


Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Heavy Duty 

American Steel & Wire Ce., Rockefeller Bidg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York 
N. Y 


Boston Insulated Wire & Cable Co 

General Elec. Co., Schenectady, N. 
“*Versatol.”” 

Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
Alden Products Co., 186 N. Main, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary ) 
—— Wire & Cable Co., 25 Broadway, New York, 
A 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

— Auto-Lite Co., The, Wire Div., Port Huron 
Mich 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


CABLE, Thermostat 
Anaconda Wire & Cable Co., 25 


Dorchester, Mass 
“‘Glyptal,’ 


Broadway, New York, 


wi ks 
Ansonia Electrical Co., The, Ansonia, Conn 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Roebling’s Sons Co., John A., Trenton, N. J 


CABLE, Varnished Fabric 7 
Anaconda Wire & Cable Co., 25 Broadway, New 
ae A 


CADMIUM PLATING 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CAPACITORS. 


CASTINGS, Aluminum 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 


CASTINGS, Die 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 
American Brass Co., Waterbury, Conn. 
Dow Chemical Co., Dowmetal Division, 

‘‘Dowmetal."’ (Magnesium Alloy.) 
Norlipp Co., The, 556 W. Congress, 


CASTINGS, Iron and Steel 7 
Saginaw Malleable Iron Div., General Metors Corp., 
Saginaw, Mich. 


CASTINGS, Magnesium Alloy 
Dow Chemical Co., Dowmetal Division, Midland, Mich 
*‘Dowmetal.’”’ 


CASTINGS, Nickel and Nickel. Alloy 

Driver-Harris Co., Harrison, N. 

International } Nickel Co., Inc., 67 Wall, New York, N. Y 
**Monel.’ 


CASTINGS, Phosphor Bronze 

Bunting Brass & Bronze Co., Toledo, O. 

Phosphor Bronze Smelting Co., 2212 Washington Ave 
Philadelphia, Pa. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 
more, Ill. 

Mica Insulator Co., Dept. 21, 
N. ° 


See Condensers. 


Midland, Mich 
Chicago, Il. 


1008 Park Ave., Syca 
196 Varick, New York, 
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CONTACTS 


AN D GO MM Tt. Ao T AT ER ALS 
OF PLATINUM -SILVER-PALLADIUM 

























O matter what you require in fin 
TT. T “a ished contacts or in contact ma- 
YY... *s terials, we can supply it. All the 
metal we use is scientifically con- 
trolled during refining. It is of defi- 
nite and unvarying purity with pre- 
determined and uniform crystalline 
structure which assures positive work- 
ing qualities and consistent perform- 
ance. Get in touch with us, what- 
ever your requirements may be. 

























LAMINATEO INLAY STRIP 





poate = ee ce 


SMELTERS., REFINERS AND WORKERS 
OF PLATINUM GOtoD AND Sts ea 


ee ee a ee ee 


NEW YORK SAN FRANCISCO CHICAGO 
ry 
w York 





r, Mass 
tlyptal 


For Better Soldering... .4© 5 
2 coe . . . USE RUBYFLUID, the quality line : 
— of soldering products. Rubyfluid Fluxes Specify 
ass. quickly condition the metal causing the FLUY 
es solder to bite firmly and permanently. : LOUTHAN 
ew York It is economical and easy to use. Makes SI PA 


a intricate electrical soldering possible in 





















eo minimum time. You'll like it—try it. 
ce, Mass Order today from your jobber or write direct to SX- ] S iF EAT IT E 
on RUBY CHEMICAL CO. ya 2 
= =6—6LhrrhmlCc<‘<‘z SS CO 64 McDowell St. Columbus, Ohio THE SUPER TALC B ODY 
few York for 
aa Radio 
d. 8 COMMUNICATION EQUIPMENT USE 
; === 

ae | | LOW LOSS INSULATION 
_ | : Rugged ... Dense . . . High Dielectric 

‘ Impervious to Moisture 
= MOT tl Tle be el eb ae) | eenpee Precision Made... Any Shape or Size 
and Bl Tr. _ ee) re 

e Submit samples or draw- 
ab " “o> ny | ings for price estimates 
SION. MAC atalog | 
ngton A The DI-ACRO SYSTEM of | The LOUTHAN MANUFACTURING CO. 
‘Ceramic Specialists Since 1901’’ 

Are., 890 METAL DUPLICATING without ist EAST LIVERPOOL, OHIO, U.S.A. 

New York J. | O'NEN |_O°NEIL- IRWIN MANUFACTURING Co. 309 ‘tth AVENUE $. MINNEAPOLIS MINN. | 
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Pure tungsten contacts manufactured to 
your blueprirt specifications. 

Interested manufacturers can obtain samples 
for testing. 

When inquiring, send sketch or b!ueprint 
showing all essential dimensions. 


GENERAL TUNGSTEN 


MANUFACTURING CO.. INC. 
500— 23rd ST., UNION CITY, N. J. 






Send for lerge L-R Catalog 


with easy finding Selector 
Charts. 


L= FLEXIBLE CoupPLinGcs 


Every size, every purpose. Correct mis- 
alignment, require no lubrication. Write 


ST PRU Ra a ee 


$020 W. LAKE STREET 


CAGO, ILLINOIS 


SOLAR MFG. CORP., Bayonne. N. 


MAGNETIC VALVES 


to control electrically the 
flow of 


Air—Gas—Oil—Brine 
Hot or Cold Water, etc. 





Send for Catalog 


MAGNATROL 
VALVE CORP. 


56 Beekman St. 
NEW YORK, N.Y. 


METROLOY 
esa 


CONTACTS 


METAL CUT, METAL PUNCHED, 
METAL FORGED 
Produced from highly fused pure Tungsten metal, eliminating 
excessive oxidation or pitting. Purity prevents film coatings 
from adhering to contact surfaces. Electrical contact surface 
resistance is maintained at a minimum, and long service life 

is assured. Write for illustrated bulletin. 


PSTN LOL 


57 —. ALPINE ST. 













Lies 


NEWARK, N. J 









CERAMICS, 








Bushings, Washers, 
Shapes. (See also Porcelain.) 
Akron Porcelain Co., Akron, O 
American Lava Corp., Chattanooga, 
Louthan Mfg. Co., East Liverpool, O 
Star Porcelain Co., 41 Muirhead Ave., 
Steward Mfg. Co., D. M., Chattanooga, 


Special 


Tenn. 


Trenton, N. J 
Tenn 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Prestite 
CHOKES. See Transformers. 


CIRCUIT BREAKERS 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 
Chase-Shawmut Co., The, Newburyport, Mass. 








General ec. Co., Schenectady, 

Heinemann Circuit Breaker Co., 
“*Re-Cirk-It.’ 

Ward Leonard 

Westinghouse 


99 Plum, Trenton, N. J. 
Elec. Co., 34 South, Mt. Vernon, N. Y. 
Elec. & Mfg. Co., E. Pittsburgh, Pa. 


CLEANING COMPOUNDS. 


pounds, Cleaning. 


CLIPS AND MOUNTINGS, Fuse 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Chase-Shawmut Co., The, Newburyport, Mass. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., 
Cincinnati, (Mariemont) O. 

Jefferson Electric Co., Bellwood, Il. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, II] 

Patton MacGuyer Co., 17 Virginia Ave., Providence, R. I. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CLOTH, Insulating 
Acme Wire Co., New Haven, 
Brand & Co., Wm., 
**Turbo.’’ 
Endurette Corp. of America, 
General Electric Co., Section 
Merchandising Dept., 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 
Irvington Varnish & Insulating Co., 


See Com- 


Station ‘‘M’’ 


Conn. 
276 Fourth Ave., New York, N. Y. 
Cliffwood, N. J 

M-622-12 Appliance and 
Bridgeport, Conn. 

Washington 


Irvington, N. J 


Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N Armatite,’ **Empire.’’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

CLOTH, Tracing. See Drafting t00m 
Materials. 

CLUTCHES 

Carlyle Johnson Machine Co., The, Manchester, Conn 


Hilliard Corp., Dept. E-5, 


COIL (Coils) 


106 W. Fourth, Elmira, N. Y. 


Armature and Field. See Coils. 

Bobbins. See Tubes, Paper 

Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 

Impregnators, Vacuum. See Ovens, Industrial. 


See Coils 
See Units and Elements. 


Induction. 
Resistance. 


Spools. See Tubes, Paper. 
Winders and Spreaders. See Winding Machines, Coil. 
COILS 
Acme Wire Co., New Haven, Conn 
Cable Co., 25 Broadway, New York, 


Anaconda Wire & 
N. Y 


Coto-Coil Co., Inc., 75 Williard Ave., Providence, R. I 


Cuyahoga Spring Co 103 322 Berea Rd., Cleveland, Ohio 
Dano Elec. Co., 93 Main, Winsted, Conn. 
Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 


Ill 
Doyle, Inc., 
Electric 
Mich 
General Elec. Co., Schenectady, N. Y. 
Millen Mfg. Co., Inc., James, 150 
Mass 
Nothelfer Winding 
Trenton, N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 


COMPOUNDS, Cleaning and Paint Stripping 
Oakite Products, Inc., 18H Thames, New York, N. Y. 
CONDENSERS, Electrolytic Filter 


Aerovox Corp., New Bedford, Mass. “‘Hi Farad.’’ 


James W., 311 N. 
Auto-Lite Co., The, 


Desplaines, 
Wire Div., 


Chicago, Ill. 
Port Huron, 


Exchange, Malden, 


Laboratories, 110 Albemarle Ave., 


Syca- 


General Elec Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R. Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N 

Sprague Specialties Co. [ Resistor ‘Div.1, North Adams, 
Mass. 

CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass. 

General Elec. Co., Schenectady, N. Y. 


Mallory & Co., Inc., P. R., 
Solar Mfg. Corp., 


Indianapolis, Ind. 
Bayonne, N. 


Sprague Specialties Co. [ Resistor Div.], North Adams, 
Mass. 

CONDENSERS, Variable 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

CONNECTORS, Solderless 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. Y. 

CONNECTORS, Wire 

Alden Products Co., 186 N. Main, Brockton, Mass 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
nt. 

Cuyahoga Spring Co, 10322 Berea Rd., Cleveland, Ohio 

Dante Elec Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-2124. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Iil. 

Ilsco Copper Tube Products, Inc. Station ‘“‘M’’, 


Cincinnati, (Mariemont) O. 
Jones, Howard B., 2300 Wabansia Ave., 
Krueger & Hudepohl, Third & Vine, Cincinnati, O. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. 
CONTACTS, Carbon and Graphite 


Chicago, Ill. 


See Relays. 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill 

Morganite Brush Co., Inc., 3304 48th Ave., Long Island 
City, a 


CONTACTS, Metallic 
Molybdenum, Platinum, Silver, 
loys. 


Baker & Co., Inc., 113 


Tungsten, Special Al 


Astor, Newark, N. J. 


Cc. S. Brainin Co., 20 VanDam, New York, N. Y. 

Callite Tungsten Corp., 547-39th, Union City, N. J. 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
Oo 


Fansteel Metallurgical Corp., North Chicago, Ill. 






General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 

General Tungsten Mfg. Co., 502 23rd, Union City, N, J 

Gibson Electric Cs... 8349 Frankstown Ave., Pittsburgh 
(21), Pa. ‘‘Gibsiloy.’ 

Makepeace Co., D. E., Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Metroloy Co. Inc., 57 E. Alpine, Newark, N. 


CONTROLLERS, Motor 
(See also Rheostats, Motor Control.) 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


American Gas Accumulator Co., Electrical Div., Eliza 
beth, N. J 
Arrow-Hart & Hegeman Elec. Co., Industrial Contro) 


Div.. Hartford, Conn. 
Chase ‘Shawmut Co., The, Newburyport, 
Dunn, Inc., Struthers, 1321 Cherry, 
Eagle Signal Corp., Moline, Il. 
General Elec. Co., Schenectady, N. Y. 
Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J 
Square D Company, 4041 N. Richards, Milwaukee, Wi 
United Cinephone Corp., Torrington, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. 
Westinghouse Elec. & Mfg. Co., East 


CONTROLS, Electronic 

Continental Electric Co., 903 Merchandise Mart., 
Ill 

G-M Laboratories, Inc., 4310 N. 

General Elec. Co., Schenectady, N. Y. 

Instrument Specialties Co., Inc., Little Falls, 

United Cinephone Corp., Torrington, Conn. 


Mass. 
Philadelphia, Pa 


Vernon, N. Y 
Pittsburgh, Pa 


Chicago, 
Knox Ave., Chicago, Il! 
N. J 


Ward Leonard Elec. Co., 34 Seuth, Mt. Vernon, N. Y 
Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature; Thermostats. ) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co., Industrial Contro) 
Div., Hartford, Conn. 
Barber-Colman Co., Rockford, Ill. 
Fenwal Incorporated, 10 Main, Ashland, Mass. 
General Elec. Co., Schenectady, N. 
H-B Elec. Co., Inc., 2503 N. Broad, 
Jefferson Elec. Co., Bellwood. Til. 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y 
Mercoid Corp., 4217 Belmont Ave., Chicago, III. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 


S., Minneapolis, Minn. 
Spencer Thermostat Co., 103 Forest, Mass. 


(Low Voltage.) 
Westinghouse Elec. & Mfg. Co., 


CONVERTERS, Rectifier. 
CONVERTERS, Rotary. See Motors. 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn. 
Driver Co., Wilbur B., Newark, N. J 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn. 


Philadelphia, Pa 


Attleboro, 
East Pittsburgh, Pa 


See Rectifiers. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 


(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated) 
Alden Products Co., 186 N. Main, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
es 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver Co., Wilbur B., Newark, N. J. 
Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich. 
General Elec. Co., Section Y-721-12. Appliance and 


Bridgeport, Conn. ‘‘Deltabeston.”’ 
710 Main, Holyoke, Mass. 


Merchandise Dept., 
Holyoke Wire & Cable Corp., 
Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A.. Trenton, N. J. 
United States Rubber Co., 1230 Sixth Ave., 

a | 


CORD SETS 
Belden Mfg. Co., 4633 W. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Elec. Co., Section Q-2124. Appliance and Mer- 

chandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill. 
Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 


CORES, Resistor and Resistance Coil 
American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., 937 Grant, Akron, O. 
General Elec. Co., Schenectady, N. Y. 
Louthan Mfg. Co., East Liverpool, O. 
Star Porcelain Co., 41 Muirhead Ave., 
“‘Thermolain,’’ ‘‘Lavolain.”’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


CORES, Transformer. 
Magnetic. 


COUNTING DEVICES 


New York 


Van Buren, Chicago, Il. 


Trenton, N. J 
**Lavite.”’ 


See Laminations, 


Durant Mfg. Co., 1962 North Buffum, Milwaukee, Wis. 
“‘Productimeters.’’ 

Production Instrument Co., 710 W. Jackson Bilvd., 
Chicago, Ill. 

Veeder-Root, Inc., Hartford, Conn. 

COUPLINGS, Flexible 

Cullman Wheel Co., 1352-E Atgeld, Chicago, Ill. _ 

Guardian Utilities Co., 215 E. Michigan, Michigan 


City, Ind. 
Hilliard Corp., Dept. E-5, 106 W. Fourth, Elmira, N. Y 
Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 
Lovejoy Flexble Coupling Co., 5020 W. Lake, Chicago, 


Til. 
Richardson Co., Melrose Park (Chicago), Ill. 
Torrington Mfg. Co., Torrington, Conn. 
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ince Improve Compound Heating-Speed Production 
a, Pa ‘ ; 
,N 
N.Y 
ih, Pa 
‘hicago, 
igo, Ill 
J 4 Wax Heater and Pourer. 
uk ca 2 qt. to 25 gal. sizes; thermo- 


stat control; complete melt- 
ing; heated, non-freeze out- 
let; many other features. 


pature FOR precision TIMING APPLICATIONS 


) 
is 


@ Available in a diversity of speeds to meet your voltage, 
frequency and torque requirements, Haydon timing motors are 
compact and easily mounted. Self-starting, synchronous, com- 
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aU LED a 
Will Save You _ 































plete with oil-sealed gear trains. Output shafts are double bear- int enter 
his, Ps ing equipped; back lash held to a minimum. Particularly adapt- y — 
,N.Y able for industrial clocks, time switches, recording instruments, eee Solder 
aie etc. Write today for descriptive data; no obligation. Page — 
Dry" Heat Patel Sth a3) 
. in FOR PERFORMANCE, SPECIFY HAYDON ag ic 
h, Pa TF tt rove hemicals 
tifiers . oa ver 
i HAYDON MANUFACTURING CO., INC. cs cot 
- P aoa | _ 
CTIA Peart: Sides & Bort a 
— : — THESE _ ae os THESE 
Low Heat es 
41 43 FEATURES Concentration mat MATERIALS 
sition) L L E N S ad ee 
hs panmrte Se 
. ermostati ° 
9 ane FOR ELECTRICAL a an 
ds; Wire ime Taig 
" MANUFACTURING a a 
a LU 
oy . ane Allen Hollow Screws of special-analysis haba at AIUD 
ew York, alloy steel (ALLENOY), precision Non-clog outlets rial 
Il threaded to a high Class 3 fit and scien- a CHT Cit 
er, Mass tifically heat-treated, hold parts together No cold spots; Be 
with a grip that defies vibration. The carbonization; Paint 
rt Hurot, handy hex keys facilitate fast, positive Bk 
iance and assembling even in hard-to-get-at 
ee. Mass — Set Seawns oul Win Head Cap Sta-Warm¥ Electric Compound Heaters and Pourers, 
: ‘onn ocrews in $1ze e e sur- . e 
Onan fantd” Sestak Weed Cap Seseneinaies Heated Hoses and Valves, are being used in many 
sais No. 2 and up. Folder G-21, fully de- industries to heat everything from the simplest glue to 
pre-e a aaaanaiaaa difficult waxes or corrosive chemicals and repeat 
yours on request. 2 7 ee . 
aa Call your local Allen Distributor for free samples and accommodating service. po i ~~ ee = eer are 
—_ TH producing. . . . Backed by this valuable’ €¥perience 
yn, No E ALLEN SAPS. COMPANY, HARTFORD, Aner, WEA. Sta-Warm engineers will be glad to recommend a 
solution for your compound heating problems... and 
, Mass 
c sa 66 ee * show you how these 7 Sta-Warm features may be 
a 3 sco A 5 WARP o utilized by you to obtain precision con‘rol of com- 
, pound heating, with resulting efficiency, economies 
Our entire output of motors, generators and faster production. 
ton, N. 3 motor-generators and converters now 
“Lavite.” goes into the war effort. STA-WARM 
inations, = 5 
During the war, therefore, orders without ELEC.CO. 
aa priorities must be delayed. 565 N. Chestnut St 
sis nie As soon as peace comes Esco will be able Ravenna, Chio 
to give you better service than ever. 
», Ill. - - 
, Michigan a 
: Ba ELECTRIC SPECIALTY CO. CCL ae sn a 
re, Chien 213 SOUTH STREET, STAMFORD, CONN. Heating, Pouring, Conveying Compounds 
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GEARS FOR VICTORY BY 
PERKINS.. 


We specialize in 
PRECISION CUT 
GEARS of all types 


Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


aA 


SPRINGFIELD vat relee eh ae 


SIGNAL, 
SPECIAL, 
INDICATOR 


of highest quality 
Meco) Clr eae s =f 
to 250 We invite 
inquiries from 
manufacturers. 


SM) ees) 
MINIATURE LAMP WORKS 


ie Established 1911 


LONG ISLAND CITY NEW YORK 


staff will solve 


Our engineering your problem 


Infra-Red Ray Lamps 

For Radiant Energy-Drying 
Standardize on Nalco 

Dritherm, Carbon Filament Lamps... 

available in Inside-Sil- 

vered or Clear Glass 

types. 

Write for descriptive literature. 


North American Electric Lamp Company 
1082 Tyler Street, St, Louis, Mo. 


PILOT LIGHTS 


INFRA-REO 
DRITHERM 








UNDERWRITERS APPROVED MODEL 100 







Include Dialco assemblies in your 
new product design. Diaico assem- 
blies are preferred by manufacturers 
of modern electrical devices. 


AANUFACTURERS, WRITE 
7OR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 
OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 


INSULATION 





VARNISH 
MICA 
FIBRE 


TUBING or 
SLEEVING 


TAPE 









SLOT 
PAPER 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Woshington Blvd 
Chicago, Minois 


HOS Leoder Building 
Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 








CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1840 8 
iil 

Hunter Pressed Steel Co., 

Speedway Mfg. Co., 1828 S 

Trico Fuse Mfg. Co., 


Kilbourn Ave., Chicago, 
Lansdale, Pa 
52nd Ave., 
Milwaukee, Wis 


Cicero, Tl 
‘Opto- Matics,”’ 


‘Levomatics ‘‘Drip-Drop 
CUTOUTS 
Chase-Shawmut ¢ The, Newburyport, Mass Shawmut”’ 
DIALS 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill (Ceramic Decorated Glass & Metal). 
Federal Products Corp., 1144 Eddy, Providence, R. I. 
Millen Mfg. Co., Inc., James, 150 Exehange, Malden, 
Mass 
DIE-CASTINGS. See Castings, Die. 


DIES, LAMINATIONS 
Chicago Molded Products Corp 
Chicago, Ill 

Richardson Co., Melrose Park 
Stein & Co., Wm. P., 424 St. Paul, Rochester, 
DOWEL PINS. See Pins, Dowel. 


DRAFTING ROOM MATERIALS 

Arkwright Finishing Co., Providence, R. 1 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 

Holliston Mills, Inc., Norwood, Mass **Micro-Weave.”’ 

Keuffel & Esser Co., Hoboken, N. J 

Ozalid Products Div., General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Materials for White- 
prints 

Post Co., Frederick, Box 803, Chicago, Il. 

DRIVES, Machine Tool 


1024 N. Kolmar Ave., 


(Chicago), Til. 
N. ¥. 


Cullman Wheel Co., 1352-E. Atgeld, Chicago, I] 
Lima Electric Motor Co., Lima, Ohio. 
Master Electric Co., Dayton, O 


DRYERS, Atmospheric, Vacuum 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O 
Philadelphia, Pa 
ELECTRICAL SHEETS. See Sheets, Elec- 


trical. 
ELECTRONIC CONTROLS. See 
Electronic 
ELECTROPLATING EQUIPMENT 


Controls, 


General Ele Co., Appliance & Merchandise Dept., 
Bridgeport, Conn 

Udylite Corp, 1651 E. Grand Blvd., Detroit, Mich 

ENAMELS. See Finishes 

ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 

Fairbanks, Morse & Co., Dept. E26, 600 So. Michigan 
Ave., Chicago, Ill 

EYELETS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Platt Bros. & Co., Waterbury, Conn 

FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 

FELT 

American Felt Co., Inc., Glenville, Conn 


Western Felt wen, 
FERRULES 


American Brass Co., Waterbury, Conn 
Patton-MacGuyer Co., 17 Virginia Ave., 


4031-4119 Ogden Ave., Chicago, III. 


Providence, 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
a 


FILTERS, 


densers. 
FIBRE, Phenol. 
FIBRE, Vulcanized 


Radio Interference. See Con- 


See Plastics. 


(Sheet and Rod, Gaskets Vasher Screw Machine 
Products; see also Tub ey, Vuk ~anized Fibre. ) 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 


ton, Del 
Insulation Manufacturers 
Bivd., Chicago, Ill 
Mica Insulator Co., 
a 


Corp., 565 W Washington 


Dept. 21, 196 Varick, New York, 

National Vulcanized Fibre Co., 
less,"” ‘‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa 


Wilmington, Del. ‘‘Peer- 


Wilmington Fibre Specialty Co., Wilmington, Del 
““Fyberoid,’’ “‘Ohmoid.”’ 

FINISHES 
(Paints, Lacquers, Enamels.) 

Alrose Chemical Co., 180 Mill, Providence, R. I 


Aluminum Company of America, Gulf Bdg., Pittsburgh, 
Pa 

Ault & Wiberg Corp., Dept. E.M.M., 75 Varick, New 
York, N. Y. ‘‘Polymerin.’’ 


Hilo Varnish Corp., 42 Steward Ave., Brooklyn, N. Y. 

Maas & Waldstein Co., Newark, N. J. ‘‘Coprene.’’ 

New Wrinkle, Inc., Mutual Home Bldg., Dayton, Ohio 

FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 186 N. Main, Brockton, 

Anaconda Wire & Cable Co., 25 Broadway, 
os 


Mass 
New York, 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Tl 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
General Elec. Co., Section Q-2124 Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Sockets, 


FLUORESCENT SOCKETS. See 
Lamp. 

FLUX, Brazing 

Handy & Harman, 82 Fulton, New York, N. ¥ 


FREQUENCY CHANGES. See Motors. 
FUSE METAL. See Aluminum, also Zinc. 
FUSES, Enclosed 


Chase-Shawmut Co., The, Newburyport, Mass 
mut Shur-Lag,’’ ““Therm-A-Trip.’’ 
Dante Elec. Mfg. Co., Bantam, Conn 
General Elec. Co., Section Q-2124 
chandise Dept., Bridgeport, Conn 
Jefferson Electric Co., Bellwood, Tl 
Littelfuse, Inc., 4753 Ravenswood Ave., 
Trico Fuse Mfg. Co., Milwaukee, Wis 
= 
FUSES, Potential 


Littelfuse, Inc., 4753 Ravenswood Ave., 
GASKETS, Felt. See Felt. 
GASKETS, Fibre. See Fibre, 


Shaw- 


Appliance and Mer- 


Chicago, Ill. 
Trico **Kant- 


Chicago, Tl. 


Vulcanized. 












GASKETS, Rubber 


Acadia Synthetic Products Div Western Felt Works 
4031-4119 Ogden Ave., Chicago, Ill 

GAUGE GLASSES 

Rohm & Haas Co., 222 W. Washington Square, Phila 
delphia, Pa. Plexiglas (transparent plastic) 


GAUGES, Air Gap 
Ideal Commutator Dresser Co., 
more, Ill 


GAUGES, Vacuum 


1008 Park Ave Syca 


— Electric Co., 903 Merchandise Mart., Chicago 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P 0 
Philadelphia, Pa. 

GEARS AND PINIONS, Metal 

= Specialties, Inc., 2650 W. Medill Ave., Chicago 


Perkins Machine & Gear Co., Springfield, Mass 
Thompson Clock Co., H. C., Bristol, Conn. 


GEARS AND PINIONS, Non-Metallic 
a Fibre Products Co., 1402 Walnut, Wilming 
ton, De 


Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

Specialties, Inc., 2650 W. Medill Ave., Chicago 

General Electric Co., Plastics Dept., Section E-5 1 
Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘‘Textolite 

Mica Insulator Co., Dept 21, 196 Varick, New York 


“Lamicoid.’ 
National Vulcanized Fibre Co., 
Perkins Machine & Gear Co., 
Richardson Co., 
Synthane Corp 


Wilmington, Del 
Springfield, Mass 
Melrose Park (Chicago), III. 
Oaks, Pa (Graphited. ) 


Taylor Fibre Co., Norristown, Pa 
Wilmington Fibre Specialty Co., Wilmington De 
Ohmoid.”’ 


GEAR MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. See Motors, also Plating 
Generators. 

GLASS 

(See also, Tubing & Sleeving, Saturated.) 


Corning Glass Works, Insulation Div., Corning, N. Y 

GLASS-FIBRE INSULATION 

Owens-Corning Fiberglas Corp Toledo Ohio 
Fiberglas 

GLUE POTS. See Pots and Ladles 

GUARD LAMP, Portable 

McGill Mfg. Co., Valparaiso, Ind 

HANGERS, Ball and Roller Bearing 

S K F Industries, Inc., Front & Erie Ave., Philadel 


phia, Pa 
HARNESSES, Wire. See Flexible Leads 
HEATING ELEMENTS. See Units 
Elements, Resistance Heating. 
INSTRUMENTS, Drawing 
Post Co., Frederick, Box 803, Chicago, Ill 


INSTRUMENTS, Laboratory Standard 
Biddle Co., James G., 1211-13 Arch, Philadelphia, Pa 


and 


DeJur-Amsco Corp., Dept. EM51, Shelton, Conn 
G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, I!) 
General Elec. Co., Schenectady, N. Y 


Instrument Specialties Co., Inc., Little Falls, N. J 

Shallcross Mfg. Co., Collingdale, Pa 

Simpson Elec. Co., 5200 Kinzie, Chicago, II. 

Triplett Elecl. Instrument Co., Bluffton, O 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


INSTRUMENTS, Portable and Switchboard 


Biddle Co., James G., 1211-13 Arch, Philadelphia, Pa 
De-Jur-Amsco Corp., Dept. EM51, Shelton, Conn. 
Ferranti Rockefeller Plaza, New 


Electric, Inc., 30 
York, N. Y¥ 

General Elec. Co., 
Simpson Elec. Co., 
Triplett Elecl. 


Schenectady, N. Y. 

5200 Kinzie, Chicago, Ill. 

Instrument Co., Bluffton, O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

INSTRUMENTS, Precision Measuring 

Federal Products Co., 1144 Eddy, Providence, R. I. 

INSTRUMENTS, Speed _ indicating. 
Tachometers. 

INSULATION (Insulating) 
Beads. See Beads, Insulating. 
Bushings. See Ceramics. 
Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 


See 


(Insulators) 


Composition. See Plastics. 

Compounds. See Varnish, Insulating; also Wax and 
Compounds. 

Fibre. See Fibre, Vulcanizer; also Plastics. 

Fibre Glass See Glass-Fibre Insulation. 

Lava. See Lava. 

Mica. See Mica. 


Molded. See Plastics. 

Paper See Paper, Insulating. 
Phenolic Fibre. See Plastics. 
Plastics. See Plastics. 
Porcelain. See Porcelain 


Slot. See Paper, Insulating; also Cloth, Insulating 


Tape. See Tape. 

Tubing. See Tubing, Varnished Fabrics; also Tub 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. See Varnish, Insulating. 


Vulcanized Fibre See Fibre. 


Wax. See Wax and Compounds. 

IRONS, Soldering. (Soldering Irons, Ma- 
chines & Control Stands.) _ 

General Elec. Co., Schenectady, N 

Ideal Commutator Dresser Co., 1008 ‘Park Ave., Syca- 
more, Ill . 

Stanley Tools Division of the Stanley Works, New Bri 
tain, Conn. 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh 


Pa. ‘‘Chromalox.”’ 


ELECTRICAL MANUFACTURING 
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%& When you call Kurz-Kasch for plastic parts, you 
get complete service—and above all you get it as quickly 
as today’s conditions permit. If your problem involves 
a radically new plastics application, you get the counsel 
of designers qualified by first hand experience with 
thousands of jobs. Once the design is established, the 
tools are made in our own tool room, the parts are 
molded to specifications, finished, and delivered to you, 
ready to use... . We are fully equipped to give prompt 
service On war contracts. Inquiries or blue prints, of 
course, should be accompanied by priority ratings. 


JONES BARRIER 
TERMINAL STRIPS 


An ideal terminal 
adaptable to practi- 
cally every product. 
Bakelite Barriers pro- 
vide maximum metal 


to metal spacing. 
Prevent direct shorts 
from frayed wires at 
terminals. 6 SIZES 
meet every requirement. From *4’’ wide and 13/32” high with 
5-40 screws to 214” wide and 11%” high with (’’-28 screws. 
Write today for information on complete line. 


HOWARD B. JONES 
2300 WABANSIA AVENUE CHICAGO, ILL. 


No. 2-151 













“FINGER TIP” CONTROL 
g / l A FOR QUICK DELIVERY 
Large seamless copper tubes are 
carried in stock which are re-drawn 
by us to make into lugs of any size 
. E demanded. 
SINGLE HOLE 7 o stamped = barrel. 
ad ongues have smooth, fat contact 
SOLDERING surfaces. Barrel ends straight for 
snug fit. Shipped brightly clean. 


LUGS Can't leak solder. Side formed. 
Single hole. 































Please rush us sample and illustrated 
32-page catalog. 




















ILSCO COPPER TUBE & PRODUCTS, INC- 


MARIEMONT, OHIO 


AUGUST 1942 


ONE RESPONSIBILITY 


KURZ-KASCH 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio. Branch Sales 
Offices: New York, Chicago, Detroit, Los Angeles, Dallas, St. Louis, 
Toronto, Canada. Export Office: 89 Broad Street, New York City. 


THERMOSTATIC BI-METALS 


ELECTRICAL CONTACTS 





Vital in war and peace 


TODAY WAR PRODUCTION calls for new incre/ “*T uses of 

. : . 7 ge. - 
thermostatic bi-metals and special electrical coas.cts. Wilco 
engineers will cooperate with you. ® The H. A. Wilson Com- 
pany offers a wide variety of specialized thermostatic bi- 
metals of high and low temperature types. Also a series of 
resistance bi-metals, (from 24-440 ohms, per sq. mi. ft.). 
*® Wilco electrical contact alloys meet war requirements ... 
available in Silver, Platinum. Gold, Tungsten, Metal Powder 
Groups. Wilco Aeralloy is the outstanding aircraft magneto 
contact alloy. 


The H. A. WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 

























































































KNOBS, Radio and Instrument 


Alden Products Co., 186 N. Main, Brockton, Mass 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il) 

Imperial Molded Prods. Corp., 2921 W Harrison, Chi- 
cago, Ill 

Kurz Kasch, Inc., Dayton, O. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

Rogan Brothers, 2001 S. Michigan Ave., Chicago, Ill. 

LACQUERS. See Finishes. 


LAMINATED PLASTICS. 
LAMINATIONS, Magnetic 


Thomas & Skinner Steel Prod. Co., 
dianapolis, Ind 


LAMPS, Incandescent 
(Standard, Miniature, Tubular and Infra-Red) 
Genera! Elec. Co., Lamp Dept., Nela Park, Cleveland, 0. 
Herzog Miniature Lamp Works, Inc., 12-19 Jackson 
Ave., Long Island City, N 


See Plastics. 


1128 E. 23, In- 


North American Elec. Lamp Co., 1082 Tyler, St. Louis, 
Mo 

Warren Lamp Co., Warren, Pa. 

LAMPS, Ulitra-Violet 

Continental Elec. Co., 903 Merchandise Mart, Chicago, 
Ill. 

General Elec. Co., Lamp Dept., Nela Specialty Div., 
410 Eighth, Hoboken, N. J 

LATHES 

Gisholt Machine Co., 1119 E. Washington Ave., Madi- 
son, Wis 

Lima Electric Motor Co., Lima, Ohio 

South Bend Lathe Works, South Bend, Ind. 

LAVA 

American Lava Corp., Chattanooga, Tenn 

Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.’’ 

LETTERING EQUIPMENT 

Post Co., Frederick, Box 803, Chicago, III. 

LIGHTS, Pilot or Indicator 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Dial Light Co. of America, 90 West, New York, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, II. 

General Control Co., Cambridge, Mass. 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth, Hoboken, N. J. 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson 
Ave., Long Island City, N. Y. 


Kirkland Co., H. R., 
Mallory & Co., Inc., P. R. 


Morristown, N. J. 
Indianapolis, Ind. 


al 
NUMBERING 
MACHINES 


For marking name plates, steel and 
other metal products. Built on order 
for use in power and foot presses 


ALTAIR 


MACHINERY CORPORATION 
5S VANDAM ST., NEW YORK 


TRICO OILERS 


INSURE PROPER OILING 
MODERNIZE EQUIPMENT 


Increase machine 
life — Lower 
maintenance 
costs — Reduce 
idle machine 


























time. Do away 

with guesswork 

and bearing fail- 

ures. we. a 

type for every op 
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LETINS 
TRICO FUSE MFG.CO. Milwaukee Wis. 












LIMIT SWITCHES. See Switches, Limit. 

LUGS, Copper 

Burndy Engineering Co., Inc., 459 East 133rd, New 
York, N ; 

Chase-Shawmut Co., The, Newburyport, Mass. 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Ilsco Copper Tube & Products, Inc., Station ‘‘M’’, 


Cincinnati, (Mariemont) O. 
Krueger & Hudepohl, Third & Vine, Cincinnati, O. 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

MACHINE SCREWS. See Bolts, Nuts & 


Screws, Machine. 


MACHINES, Balancing 
Gisholt Machine Co., 1119 E. 
ison, Wis. 


MACHINES, Die Casting 


Washington Ave., Mad- 


Kux Machine Co., Dept. E, 3930-44 W. Harrison, Chi- 
cago, Tl 
MACHINES, Impregnating 


Stokes Machine Co., F. J., 
Philadelphia, Pa. 


MACHINES, Marking & Stamping 
Altair Machinery Corp, 55 Vandam, New York, N. Y. 
Markem Machine Co., 42 Emerald, Keene, N. H. 


5996 Tabor Rd., Olney P. O 


MACHINES, Metal Duplicating (Without 
Dies) 
(Benders—Brakes—Shears) 
O'Neil-Irwin Mfg. Co., 309 8th Ave. S. Minneapolis, 
Minn 


MACHINES, Numbering 

Altair Machinery Corp., 55 VanDam, New York, N. Y. 

Numberall Stamp & Tool Co., Inc., Huguenot Park, 
Staten Island, N. Y. 


MACHINES, Printmaking 


Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 
(Black & White Prints) 
Hunter Electro-Copyist, Inc., 430 8. Warren, Syracuse, 


N. ¥ 
Ozalid Products Division General Aniline & Film Corp., 


Ansco Rd., Johnson City, N. Y. (Whiteprint Ma- 
chines. ) 

Pease Co., C. F., 2605 W. Irving Park Rd., Chicago, 
Ill (Blueprint Machines) 

MACHINES, Riveting 

Chicago Rivet & Machine Co., 9609 W. Jackson Blvd., 
Bellwood, Ill. 


MACHINES, Screwdriving 


Detroit Power Screwdriver Co., 2818 W. Fort, Detroit, 
Mich. 
Stanley Tool Div. of the Stanley Works, New Britain, 


Conn 
MACHINES, Wire Measuring 
Durant Mfg. Co., 1962 North Buffum, Milwaukee, Wis 
MAGNESIUM ALLOYS. See Alloys, Mag- 


nesium. 
MAGNETOS 
Fairbanks, Morse & Co., Dept. E26, 600 So. Michigan 


Ave., Chicago, Ill. 
MAGNETS, Lifting 


Nothelfer Winding Laboratories, 110 Albemarle 
Trenton, N. J 


Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


MAGNETS. Permanent 

Belden Mfg. Co., 4633 W. Van Buren, 

weneral tice. Co., Schenectady, N. 

Mallory & Co., Ins., P. R., Indianapolis, Ind 

Thomas & Skinner Steel Prod. Co., 1128 E. 23, In- 
dianapolis, Ind. 


METAL Thermostatic 
Baker & Co., Inc., 113 Astor, 


Ave., 


_Chicago, Til. 


Newark, N. J. 


Cc. 8. Brainin Co., 20 VanDam, New York, N. Y. 

Callite Tungsten Corp., 547-39th, Union City, 7 as 
“*Callifiex.”’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘‘Truflex.’’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
**Wilco.’’ 


METALS, Colored. See Metals, Prefinished. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 
American Nickeloid Co., Peru, Ill. 


Metal.’’ 
Warren, O. 


Thomas Steel Co., 

METALS, Pressed Powder 

Gibson Elec. Co., 8349 Frankstown Ave., 
(21), Pa. “‘Gibsiloy.*’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

METERS. See Instruments. 


MICA 
Brand & Co., 
General Elec. Co., 


“‘Nickeloid,’’ ‘‘Tint- 


Pittsburgh 


Wm., 276 Fourth Ave., New York, N. Y. 
Section Q-2124. Appliance and Mer- 


chandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 


Macallen Co., 16 Macallen, Boston, Mass. 
_— Insulator Co., Dept. 21, 196 Varick, New York, 
Y “Micanite.”’ 
Inc., Waltham, Mass. ‘‘Y-26,’’ 


New England Mica Co., 
nel 






Richardson Co., Melrose Park (Chicago), Ill. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
MOLDED INSULATION. See Plastics. 
MOLYBDENUM 

Wire, Rods, Sheets, Special Shapes. 
Callite Tungsten Corp., 547-39th, Union City, N. J. 
Fansteel Metallurgical Corp., North Chicago, Ill. 
Mallory & Co., P. R., Inc., Indianapolis, Ind. 


Westinghouse Elec. & Mfg. Co., 
Wilson Co., H. A., 105 Chestnut, 


MOTOR-GENERATORS. See Motors. 


MOTOR STARTERS. See Controllers, Mo- 
tor. 


MOTORS 

Alliance Mfg. Co., Dept. 
Baldor Elec. Co.. St. Louis, 0. 

Barber-Colman Co., Rockford, Il. 

Rodine Elec. Co., 2256 W. Ohio, Chicago, III 
Century Electric Co., 1806 Pine, St. Louis, Mo. 


East Pittsburgh, Pa. 
Newark, N. J. 


H, Alliance, O. 











Delco Appliance Division, General Motors Sales Corp 
Rochester, N. ‘ 

Dumore Company, 102E, Racine, Wis 

Eicor, Inc., 1062 W. Adams, Chicago, Il 

Electric Specialty Co., 213 South, Stamford, Conn 

Fairbanks, Morse & Co., Dept. F26, 600 So. Michigan 
Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 

General Industries Co., Dept. 10, Elydia, oO. 

Hansen Mfg. Co., Princeton, Ind. ‘Synchron.’’ 

Haydon Mfg. Co., Inc., Forestville, Conn. 
Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass 


Janette Mfg. Co., 556-558 W. 


Monroe, Chicago, I] 
Kato Engineering Co., 61 


Elm, Mankato, Minn. 


Kingston-Conley Electric Co., 86 Brook Ave., Nort! 
Plainfield, N. J. 

Leland Elec. Co., Dayton, O. 

Lima Electric Motor Co., Lima, Ohio. 

Master Elec. Co., Dayton, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, 0 

Peerless Elec. Co., Warren, Ohio. 


Pioneer Gen-E-Motor, Chicago, III. 


— & Engrg. Co., 1088 Ivanhoe Rd., Cleve 
and, 

Signal Elec. Co., Menominee, Mich 

Smith Mfg. Co., F. A., 101 Davis, Rochester, N. Y 


Speedway Mfg. Co., 


1828 S. 52nd Ave., Cicero, I] 
Wagner Elec. Corp., 
M 


6400 Plymouth Ave., St. Louls 


0. 

Wesche Elec. Co., B. A., 1628 Vine, Cincinnati, Ohio 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

MOUNTINGS, Rubber 

Tord Mfg. Co.. Erie, Pa. 

United States Rubber Co., 12 
© 


30 Sixth Ave., New York 
NICKEL 
Driver-Harris Co., Harrison, N. J. 
International Nickel Co., Inc., 67 Wall, 
NICKEL-SILVER 

(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn. 
Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
— & Brass, Inc., 280 Park Ave., New York 


Seymour Mfg. Co.. 49 Franklin. Seymonr, Conn. 

Western Cartridge Co., (Brass Mill Div.) East Alton, I! 

NUTS, Machine Screw. See Bolts, Nuts 
and Screws. 


NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J 
Palnut Co., Inc., 65 Condier, Irvington, N. J. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


NUTS, Wing 
Central Screw Co., 
Parker-Kalon Corp., 


OHMMETERS. 
OIL SEALS. 
OILERS. 


New York, N. Y 


3519 Shields Ave., Chicago, Ill 
198 Varick, New York, N. Y 


See Instruments. 
See Seals, Oil. 
See Cups, Oil & Grease. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


PAINT. See Finishes. 





PANELBOARDS 
Adam Elec. Co., Frank, St. Louis, Mo. 

N 
PANELS, Metal. wi 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., sh 


Chicago, Ill. 


PAPER, Asbestos 
Burnside Co., The, East Hartford, Conn. 


PAPER, Gummed 
Paper Manufacturers Co., 


PAPER, Insulating 
Fish Paper, Press Board, Fiber Board, Fuller Board, 


Slot Insulation. 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
Brandywine Fibre Products Co., 1402 Walnut, Wilming 


‘*Turbo.’’ 
ton, Del. 
The Burnside Co., East Hartford, Conn. 
Cottrell Paper Co., Inc., Dept. M, Fall River, 
Endurette Corp. of America, Cliffwood, N. J. 
General Elec. Co., Section Q-2124. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington 


Philadelphia, Pa. ‘‘Neutrelec.”’ 


Blvd., Chicago, Il. 

Mica Insulator Co., Dept 21, 196 eer, New York, 
N. ¥. ‘“‘Armatite,’ ‘Duro,’ “*‘Micoid 

National Vulcanized Fibre Co., Wilaingten, Del 
“‘Campbellite,’’ ‘“‘C-F,”’ “Peerless.” 


Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products Dept.. 
230 Park Ave., New York, N. Y. ‘‘Blectrite,’’ ‘‘Dens 
ite.*’ 

East Pittsburgh, Pa 


Westinghouse Elec. & Mfg. Co., 


PEGS, Armature 
Insulation Manufacturers 
Blvd., Chicago, Il. 
Mica Insulator Co., Dept 21, 


MN. 
National Vulcanized Fibre Co., 


PENCILS 
Eagle Pencil Co., 703 E. 


PHENOL FIBRE. 
PHOSPHOR BRONZE 


Sheet, Rod, Tube, Wire. 
American Brass Co., Waterbury, Conn. 
Bunting Brass & Bronze Oo., Toledo, 0. 
Driver-Harris Co., Harrison, N. 
Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 


Corp., 565 W. Washington 
196 Varick, New York 
Wilmington, Del. 


13, New York, N. Y. 
See Plastics. 


J. 
2212 Washington Ave., 


Revere Copper & Brass, Inc., 230 Park Ave., New 
York, N. Y. 

Seymour Mfg. Co., 49 Franklin. Seymour. Conn 

Western Cartridge Co., (Brass Mill Div.) East Alton, | 


PHOTO-COPYING, Paper and Machines 

Duophoto Corp., 30 West 25th, New York, N. Y. 

Hunter Electro-Copyist, Inc., 430 S. Warren, Syracus¢ 
nN. 








ELECTRICAL MANUFACTURING 
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Please help us 
check our inquir- 
ies by attaching 
this advertise- 
ment to your let- 
terhead request. 


GENUINE DETROIT 
CA-815 


SOMBINATION BLOWER 
AND LIMIT CONTROLS © 


THE DETROIT LUBRICATOR CO., DETROIT, MICH 

























Write today for your copy of “Tungsten,” 
a 12-page, well illustrated bulletin just off 
the press. It contains much information about 
a comparatively unfamiliar metal— the 
strongest metal of them all! The bulletin 
tells, among other things, where tungsten is 










TUNGSTEN CAN BE 
DRAWN OUT TO 
A WIRE THAT IS 
1/5 THE DIAMETER 
OF A HUMAN HAIR’ 





N THE event the furnace temperature should reach the 
setting of the limit control, the instrument will 
automatically act to stop the burner, thus preventing 
excessive temperatures. Chace Thermostatic Bimetal 
is the active element used to produce this movement. 











One of many inter- found, its history, its characteristics, how it 
Chace Thermostatic Bimetal provides a dependable, yet cating Seats ot Sue is processed and in what fortes it is marketed: 
simple means of transforming temperature changes into Get your copy now. 


> 


mechanical force. May we be of service to you? 


W. M. CHACE CoO. 


1608 Beard Avenue - - + Detroit Mich.. 


CLEVELAND TUNGSTEN, INC. 


10200 MEECH AVE. Y CLEVELAND, OHIO 


CONSTANT VOLTAGE 


No 4-B / is the answer to the precision demands of 


with plastic | aes Available for fluores- f 
cent and incandescent 4 
cent and incandescent 4 SCIENCE and INDUSTRY for DEFENSE 
HP control. Trouble- 
free operation, de- 
pendable and _ eco- 
nomical. Individual 
light control con- 
serves electric power. 





FLUCTUATING LINE CONSTANT OUTPUT 


; : No. 1010 VOLTAGE VOLTAGE 
Electrical Division 10 Amp. with ; 


T-Rating 







_Electrically operated equipment de 
signed for production of the materials 
of war, needs the protection of constant 
voltage to 


MANUFACTURING CO. 
ENG Pema. e’ 


l—insure dependable operation 
under emergency conditions 
















2—protect vital equipment against 
damage by line surges 

3—eliminate the necessity of con- 

stant supervision. 

: Sola CONSTANT VOLTAGE TRANS- 

4 Diff. Ranges FORMERS will deliver a_ perfectly 

: stabilized output voltage, even though 

in ONE line voltages vary as much as 30%. 

No moving parts. Instantaneous in 

Unit action. Self protecting against overload 

or short circuit. 












Ask for Bulletin BCV-174 


SOLA ELECTRIC COMPANY 
= = | 
TRANSFORMERS 

















VTL ee oe 
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| WRITE FOR CATALOG 525 CLYBOURN AVE., 





AUGUST 1942 
165 










































PHOTOELECTRIC CELLS AND TUBES 


Bradley Labs In 82 Meadow, New Haven, Conn 

Continental Electric Co., 903 Merchandise Mart., Chi- 
cago, Ill 

DeJur-Amseo Corn., Dept. EM51, Shelton, Conr.. 

Emby Products C« 180 West Pica Blvd., Los An 
geles, Calif 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Il. 

General Elec. Co., Schenectady, N. Y 

General Control Co., Cambridge, Mass 

United Cinephone Corp., Torrington, Conn. 


PILLOW BLOCKS. See Blocks, Pillow. 
PILOT LIGHTS. See Lights, Pilot. 


PINIONS. See Gears and Pinions. 

PINS, Cotter 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich 

PINS, Dowel 

Acme Industrial Co., 207 N. Laflin, Chicago, Il 
Allen Mfg. Co., Hartford, Conn 


PLASTICS, Extruded 


Special Shapes, Tubing, Tape, Etc 
Blum & Co., Inc Julius, 532-540 W 22nd, New 
York, N. Y 
Brand & Co., William, 276 Fourth Ave., New York, 
N. Y 
Extruded Plastics, Inc., Norwalk, Conn 
Irvington Varnish & Insulator Co., Dept. 56, Irving- 
ton, N. J. 
PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic). 
Acadia Synthetic Products Div., Western Felt Works, 
4031-4119 Ogden Ave., Chicago, Ill 
Alden Products Co., 186 N. Main, Brockton, Mass 


American Cyanamid Co., Plastics Div., 30 Rockefeller 
Plaza, New York, N. ¥ 

American Insulator Corp., New Freedom, Pa ““Aico.”’ 
(Cold Molded. ) 

American Molded Products Co., 1753 N. Honore, Chi- 
eago, Ill. 

Auburn Button Works, Inc., Auburn, N. Y 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 
Barber-Colman Co., Rockford, Ill 

Brandywine Fibre Prouucts Co., 1402 Walnut, Wilming- 
ton, Del 

Catalin Corp 1 Park Ave New York, N. Y. 

Celanese Celluloid Corp 180 Madison Ave., New 
York. N Y . 

Chicago Molded Products Corp 1624 N. Kolmar Ave., 
Chicago, 11 





MOLDED PLASTICS 
By INDUSTRIAL 


MOLDS are built in our own Tool Room 
backed by over 20 years’ experience in making 
Plastic Molds 


MOLDED PARTS are produced with the latest 
type of equipment and the parts are subject to « 
rigid inspection before leaving our plant. 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. * CHICAGO, ILL. 


478 a 


Neutral (pH7) High Dielectric 





ACID-FREE 
GUMMED PAPER 


SHEETS AND TAPE 


MUU Lise miele aaa ile 
coils, reactors and paper tubes 


MADE BY 


PAPER MANUFACTURERS CO. 


PHILADELPHIA, PENNSYLVANIA 


FC TRO 


Vitreous Enameled 
RESISTORS | a 


Made for long, dependable 


service. 
More Economical to buy and 
to use. 
Complete range of fixed, 


tapped and adjustable types. 
Write for samoles; no obli- 
gation 


LECTROHM, INC. 


Sizst WEST 25 %t# PLACE 
CHICAGO (CICERO P.O.)ILL. 


+t 





Creative Plastics Corp., 963 Kent Ave., Brooklyn, N. Y 

Dow Chemical Co., Midland, Mich. ‘‘Dowmetal.’’ 

Durez Plastics & Chemicals, Inc 1166 Walck Road, 
North Tonawanda, N a 

Extruded Plastics, Inc., Norwalk, Conn 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 


cinnati, O 





General Electric Co Plastics Dept., Section E-5, 1 
Plastics Ave., Pittsfield. Mass. ‘“Textolite.’’ 

General Industries Co., Molded Plastics Div., Olive & 
Taylor, Elyria, O 

Imperial Molded Products Co., 2921 W Harrisor 
Chicago, Ill 

Industrial Molded Products Co., 2035 Charleston, Chi 
cago, Ill 

Kurz-Kasch, Inc., Dayton, O 

Macallen Cc 16 Macallen, Foston, Mass 

Mica Insulator Co Dept. 21, 196 Varick, New York 
Nn. = Lamicoid 

Midwest Molding & Mfg. Co., 333 North Whipple 


Chicago, Ill 


Monsanto Chemical Cc Plastics Div., Springfield, Mass 


National Vulcanized Fibre Co., Wilmington, Del 
“‘Phenolite 

Northern Industrial Chemical Co 11 Elkins So 
Boston, Mass 

Plax Corp., Hartford, Conn 

Richardson Co., Melrose Park (Chicago) Ill., ‘‘Insurok 


Rogan Bros., 180 N. Wacker Drive., Chicago, Ill 
Rohm & Haas Co., 222 W. Washington Square, Phila 
delphia, Pa Plexiglas (sheets & rods) Crystalite 


(molding powder) 


Stokes Rubber Co.. Joseph, Trenton, N. J 

Surprenant Elec Insulation Co 84 Purchase Boston 
Mass 

Synthane Corp., Oaks Pa 

Taylor Fibre Co Norristowr Pa 

Westinghouse Elec. & Mfg. Co East Pittsburg} Da 
Pre stite = 

Wilmingtor Fibre Specialty Ce Wilmington De 
““Ohmoid 

PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3540 S. 52nd Ave Cicer 
Ill 

Morganite tgrush Co., Inc 3304 48th Ave Long 
Island City, N. Y 

Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa 


PLATES, Name 






Crowe Name Plate & Mfg. Co 1752 Wavelar Ave 
Chicago, Ill 

PLATING GENERATORS 

Eicor, Ine 1062 W. Adams, Chicago, Ill 

Electric Specialty Co 213 South, Stamford, ¢ 

General Ele Co Schenectady, N. Y 

PLATING PROCESS, Nickel, Zinc 

General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept Bridgeport, Conn 

Udylite Corp 1651 E. Grand Blvd Detroit M 

United Chromium, In 51 East 42nd St New York 
x = 

PLIERS & TOOLS 

Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, I 

PLUGS, Attachment 

Arrow-Hart & Hegeman Elec Ce Industrial Contre 
Div Hartford, Conr 

Belden Mfg. («x 4633 W Van Burer Chicago, I 

General Elec. C¢ Section Q-2124 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

PLUGS, Expansion 

Hubbard Spring Co., M. D., 575 Central Ave., Pontia 
Mict 

PLUG & CORD SETS 

Alden Products C« 186 N. Main, Brockton, Mass 
Arrow-Hart & Hegeman Elec Ce Industrial Contr« 
Div Hartford, Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, I) 

General Elec. Cc Section Q-2124. Appliance and Mer 
chandise Dept Bridgeport, Conn 

Holyoke Wire & Cable Corp 710 Main, Holyoke, Mass 


PLUGS & JACKS, Radio 


Alden Products Co 186 N. Main, Brockton, Mass 

American Molded Products Co 1753 N Honore, Chi 
cage I 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I!! 

Jones, Howard B., 2300 Wabansia Ave., Chicag¢ Ii! 


PLUGS & SOCKETS, Multiple Contact 


Alden Products Co 186 N. Main, Brockton, Mass 
Guardian Elec. Mfg. C« 1627 W. Walnut, Chicago, III 
Jones, Howard B., 2300 Wabansia Ave., Chicago, III 


POINTS, Electrical. 
PORCELAIN 


See Contacts, Metallic 


Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn 

Colonial Insulator Co., 937 Grant, Akron, O. ‘‘Porcelex 

Illinois Electric Porcelain Co., Macomb, Ill 

Imperial Porcelain Wks., Inc., Trenton, N. J 

Knox Porcelain Corp., Knoxville, Tenn. 

Louthan Mfg. Co., East Liverpool, O ‘*Elemite.’’ 

Porcelain Products, In Findlay, Ohio 

Square D («x Detroit, Mich 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
“Nu Blac ‘““Thermolain,”’ ‘‘Vitrolain,’’ ‘‘Lavolain,’ 

Steward Mfg. Co.. D. M Chattanooga. Tenn 

Thomas & Sons Ce The R Lisbon, Ohio 

Universal Clay Products Co. 1540 E. First, Sandusky 
oO 

POTENTIOMETERS. See Resistors, Radio 
Control 

POTS & LADLES, Melting 

Duntr In Struthers, 1321 Cherry, Philadelphia, Pa 
Dur 


General Electric Co Schenectady, N. Y 


Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O 


Triplex 

Trent Co Harold } 619 N. 54th, Philadelphia, Pa 

Weigand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh 
Pa ““Chromalox 

PRE-FINISHED METALS. See Metals, 
Pre-finished. 

PRESSES, Plastic Molding 

Kux Machine Co., Dept. E, 3930-44 West Harrison, 
Chicago, I] 

Stokes Machine Co F. J., 5996 Tabor Rd., Olney 
ry @ Philadelphia, Pa 


Watson-Stillman Corp The Roselle, N. J 











PRESSES, Metal Stamping 
Watson-Stillman Corp., The, Roselle, N. J 


PROCESS EQUIPMENT 








Stokes Machine Co., F J., 5996 Tabor Rd., Olne 
P. O., Philadelphia, Pa 

PUMPS, Vacuum and Pressure 

New Jersey Machine Corp., 1900 Willow Ave., Hoboke 
N. J 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olne 
P. O., Philadelphia, Pa 

PYROMETERS 

DeJur-Amsco Corp., Dept. EM51, Shelton, Conn 


REACTORS, Fluorescent. See Sockets & 
Switches, Fluorescent. 

RECEPTACLES, Lamp. See Sockets 
Lamp. 


RECTIFIERS, Current 


Benwood Linze Co., 1807 Locust, St. Louis. Mo 


Continental Electrical Co., 903 Merchandise Mart., ©} 
eago, Ill. 
Electronic Laboratories, Inc., 122 W. New York, I: 


dianapolis, Ind 


Fansteel Metallurgical Corp., North Chicago, Ill 
General Elec. Co., Section A-726-12 Appliance ai 
Merchandise Dept., Bridgeport, Conn 

International Telephone & Radio Mfg. Corp., 10 


Passaic Ave., East Newark, N. J 

Mallory & Co., Inc., P. R., Indianapolis, Ind 
Nothelfer Winding Laboratories, 110 Albemarle A 
Trenton, N. J 


United Cinephone Corp., Torrington, Conn 

Westinghouse Elec. & Mfg. Co East Pittsburgh, | 
REDUCERS, SPEED. See Speed Reducer: 
REGULATORS, Speed. See Controller 


Motor. 
REGULATORS, Temperature 


(See also Controls & Valves, Temperature; Thern 
Stats) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wi 
Dunn, Inc Struthers, 1321 Cherry, Philadelphia, P 
**Dunco. 

Fenwal Incorporated, 10 Main, Ashland, Mass 


General Elec. Co., 

Mercoid Corp., 4217 Belmont Ave., 

Minneapolis- Honeywell Regulator Co., 
S., Minneapolis, Minn 


Schenectady, N. Y 
Chicago, Ill 
2810 Fourth Av: 


Spencer Thermostat Co., 103 Forest Attleboro, Ma 
(Low Voltage) 


REGULATORS, Voltage 





Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y¥ 
Ferranti Electric, Ine., 30 Rockefeller Plaza, New 
York, = 

General Elec. Co., Schenectady, N. Y 


H-B Elec. Co., Inc., 2503 N 


Broad, Philadelphia, la 
United Transformer Corp., 150 


Varick, New York, N. Y 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 
RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied Control Co., Inc., 227 Fulton, New York, N. ¥ 


American Automatic Elec 
Buren, Chicago, Ill 
American Gas Accumulator Co., 
beth. N. J “‘Agastat’’ (Time delay) 

Amperite Co., 561 Broadway, New York, N. Y 
Arrow-Hart & Hegeman Elec. Co., Industrial Contr 
Div., Hartford, Conn 
Rarber-Colman Co., 1216 


Sales Co., 
**Autelco,”’ 


1033 W Var 
““Strowger.’ 


Electrical Div., Eliza 


Rock, Rockford, Il 


Clare & Co., C. P., 4719 West Sunnyside Ave., Chicag 
Iil 

Cramer Co., Inc R. W., Centerbrook, Conn 

Davis & Co In Dean W., 547 W. Fulton, Chicago 
Ii} 

Dunn, Ine., Struthers, 1321 Cherry, Philadelphia, Pa 


““Dunco.”’ 
Eagle Signal Corp., Moline, Til 
G-M Laboratories, Inc., 4310 N. Knox Ave., 
General Elec. Co., Schenectady, N. Y 
Guardian Elec. Mfg. Co., 1627 W. Walnut 
H-B Elec. Co., Ine., 2503 N. Broad, 
Jefferson Elec. Co., Bellwood, Ill 
Mercoid Corp., 4217 Belmont Ave., 
Millen Mfg. Co., Inc., James, 150 
Mass. 
Potter & 
United 


Chicago, Ill 


Chicago, I 
I 


ll 
Philadelphia, Pa 


Chicago, Ill 
Exchange, Malder 


Brumfield, Inc., Princeton, Ind 

Cinephone Corp., Torrington, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Weston Elecl. Inscrument Corp., 582 Frelinghuysen Ave 
J 


Newark, N. J 
Westinghouse Elec. & Mfg. Co., East 
RESISTORS, Power Circuit 


Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, 
““Bradleyunit,’’ ‘‘Bradleyometer,”’ 
Clarostat Mfg. Co., 
General Elec. Co., Schenectady, N. Y 
Hardwick Hindle, Inc., Newark, N. J 
Instrument Resistors, Inc., Little Falls, N. J 
International Resistance Co., 405 N. Broad, 


phia, Pa 
Lectrohm, Inc., 5131 W. 
PP. @.), au 
Mallory & Co, P. R., 
National Elec. 
Chicago. Il 
Ohmite Mfg. Co., 4805 Flournoy, Chicago, II. 
Rex Rheostat Co., 37 W. 20th. New York, N. Y ‘ 
m4 Specialties Co. [Resistor Div.], North Adams 
Mass. 
Ward Leonard Elec. Co., 34 South, Mt. 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, 
Aerovox Corp., New Bedford, Mass. s 
Allen-Bradley Co., 1319 S. First, Milwaukee, Wis 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y . 
Hardwick, Hindle, Inc., Newark, N. J. ’ 
Instrument Resistors, Inc., Little Falls, N. J ' 
International Resistance Co., 405 N. Broad, Philade ] 
phia, Pa. 
¢ 





Pittsburgh, Pa 


Milwaukee, Wis 
“*Bradleystat."’ 


Inc., 285 N. Sixth, Brooklyn, N. Y¥ 


Philade! 


25th Place, Chicago (Cicero 
Indianapolis. Ind 


Controller Co., 5309 Ravenswood Ave 


I 
Vernon, N. ¥ t 
d 


Rheostats, Potentiometers 


Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicer 
Pr. @&), Ti 
Mallory & Co., P. R., 
National Elec. 
Chicago. Til 
Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill 
Shallcross Mfg. Co., Collingdale, Pa 
Sprague Specialties Co. [Resistor Div.1, 
Mass. 
Ward Leonard Elec. Co., 


Ind. 
Ravenswood Ave 


Indianapolis, 
Controller Co., 5309 


North Adam 


34 South, Mt. Vernon, N. ¥ 











ELECTRICAL MANUFACTURING 
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1. DIRECT DRIVE. You need 
fewer parts (no intermediate 
speed-adjusting device) and less 
space. Streamline your machine 
design. Get your power closer 
to where your power is needed. 


3. FROM A. C. POWER 


SUPPLY. You enjoy (1) 
many advantages ata = “UNCTION BOX ADJUSTABLE 
with SPEED 


4 new low price due to 

the “‘packaged’’ V#*S 
1 Speed Control Unit. 
Mount it anywhere. 
Connect it by three 
wires to a 3-phase 
a-c. circuit. 


AC UNE MOTOR 


Other production 
7 aids: Quick stopping, 
A reversing, speed- 
setting, safe speeds 
for threading, ample 
starting torque with 


- smooth acceleration. 


















2. SPEED CONTROL CONVE- 
NIENCE WITHOUT LIMITATIONS. 
Start-stop button and speed- 
changer go at any handy point 
to which you can run a wire. 
. +. Control is within easy reach. 


SPEED CHANGES Z 


AN ALL-ELECTRIC 


ADJUSTABLE-SPEED DRIVE 
for A-C. CIRCUITS 


Speed Ranges up to 16 to 1 
Sizes —1 to 30 hp. 


i oN 


(2) 


cnn! |} & 







Reliance Bulletin No. 310 will give you the details 





Ne taaT Neate lat Male tiaa ii cm eee 
_—" 1088 IVANHOE ROAD + CLEVELAND, OHIO 
ae Sales Offices in Principal Cities 
Wi 
N y 
’ Va 
Eliz 
C CAPACITORS for 
- Vi 
\ Ag 
fia, Pa aS + 
ago, I , 
ago, Ill 
hia, Pa 
Il} . 
Malde Dry electrolytics in the 
NG rides 9 : 
Wai. ea widest range of cans, 
. % CAPACITOR mountings, terminals. 
en Ave cat. 
10! intl e 
gh, Pa To 08 ys Oniy FOR STANT as 
passe (Comeraarne At oi 
AL. VOLTS. 60 CY. oe : Oil-filled paper capacitors 
0 f . : service 
. WwW $ marineg-—Tenn, 130 000 £20. emsnrs tor ee service 
N. ¥ Oe veren parent Worcs ENCLOSE with motors or for power- 
wre a a ad factor-correction uses. 
AEROVOX CORPORATION 
4EW BEDFORG MASS. USA e 
Philade 
(Ci , 
High-voltage oil capaci- 
a AVE tors in ratings up _ to 
50,000 v., for power-fac- 
® Always remember that Aerovox tor correction and other 
) Adan pioneered the high-capacity dry elec- high-voltage functions. 
1, N. ¥ trolytic capacitor for motor-starting. 
Aerovox has made the major portion of e 
tiometé bs a ‘ 
at such units in daily use. Aerovox has Widest choice of paper, 
n, N.Y engineering and production experience mica and other types for 
second to none. Send that capacitor electrical and_ electronic 
Philade problem to Aerovox. Engineering data purposes. 
. (Cicer on request. 
od Ave - . 
s.. 
WEW BEDFORD, MAS in Canada , 
‘nen + All nenovOx CANA 6 
n Adan — ah cies pont, 100 varick St. %¥ 
Princ’ . Cable ‘ARLAB 
n, N 
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TIME-TESTED 


ELECTRICAL 
REMOTE CONTROL 
APPLICATIONS 


T’s Automatic Electric’s Class A “telephone 
I type” relay. Designed and made by the orig- 
inators of the dial telephone system and used as 
standard in that service for a generation, it has 
proved its mettle under the toughest kind of 
punishment. And because the Class A relay has 
proved so dependable and durable in that service, 
it is now providing these advantages in hundreds 
of industrial products important to the war program. 


The Class A relay can be supplied in a limit- 
less variety of contact and coil combinations— 
for d-c or a-c operation, slow acting or quick 
acting, and with almost any desired contact load 
capacity. It is only one of the scores of electrical 
control devices offered by Automatic Electric— 
devices whose durability and dependability are 
recognized wherever they are used. 


SEND F » etollG 
WM Oo , 

If your organization is engaged in 

war production, you will want to 

have a copy of our new Catalog 

4071-C. It is a veritable storehouse 

of useful technical data on elec- 


trical control applications. Write 
for your copy today. 






AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 W. Van Buren Street, Chicago, Ill. q 


AUTOMATIC @ ELECTRIC , 


RELAY MAKERS SINCE 1898 } 

















KESTER 
FLUXES 


43 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 





Illinois 


X sia 














PORTLAND-MONSON 
SLATE CO. 





Quarriers of 
Monson Slate 
for Electrical 
Purposes, Natural 
Black, Oil Finish 
Quarries: 
Monson, Maine 





Screw Machine 


PRODUCTS 


AND 


Metal Spccialties 


Superior Ww 
orkman- 
Si in brass of steel, 
apd specifications 
estimate, 
Obdlization. i 


Lind2n& Co. Inc. 


72-80 BAKER sr. 
nen R. 1. 












SCREWS fu 
Yous can seperate 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J. SHIMERe SONS 


te ee ot eee oe oe eee ee Oe a eee Me 









A FAVORITE 
FOR 40 YEARS | 


e 
MAKES SOLDER} 
FLOW QUICK 
AND FAST 
Approved by 


Underwriters’ 
Laboratories 





Manutfectured by 


| BURNLEY BATTERY & MFG. CO. | 
NORTH EAST, PENNSYLVANIA | 








RHEOSTATS, Electroplating 

Allen-Bradley Co., 1309 S. First, Miiwaukee, Wis. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill 

Udylite Corp., 1651 E 


RHEOSTATS. Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Elec. Co., Schenectady, N. Y. 

Ilardwick, Hindle, Inc., Newark, N. J 

International Resistance Co., 405 N. Broad, Philadel- 


phia, Pa 
5309 Ravenswood Ave., 


National Elec. 
Chicago, Ii. 


Chicago. Tl 
Ohmite Mfg. Co., 4805 Flournoy, 
New York, N. Y. 
34 South, Mt. Vernon, N. Y. 


Grand Blvd., Detroit, Mich. 


Controller Co., 


Rex Rheostat Co., 37 W. 20th, 
Ward Leonard Elec. Co., 
Vitrohm.’ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
RINGS, Contact. See Contacts, Metallic. 


RIVETING MACHINES. See Machines, 
Riveting. 

RIVETS, Plain 

Central Screw Co., 3519 Shields Ave., 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, Q. 


RIVETS, Split & Tubular 

Chicago Rivet & Machine Co., 9609 W 
Bellwood, Ill 

RUST AND SCALE REMOVERS. 
Compounds, Cleaning & 

SAWS, Circular 

Eynon-Dakin Co., 6432 Cass Ave., 

SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn 

Central Screw Co., 3519 Shields Ave., 


Chicago, Ill 


Jackson Blvd., 


See 
aint Stripping. 


Detroit, Mich. 


Chicago, Il. 


Chandler Products Co., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corp., New Britain, Conn. 
International Screw Co., Detroit, Mich 


Lamson & Sessions Co., Cleveland, O 

National Screw & Mfg. Co., Cleveland, O 

New England Screw Co., Keene, N. H. 

Parker Co., Charles, The, Meriden, Conn. 
Parker-Kalon Corp., 198 Varick, New York, N. Y 
Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, Ill 


Russell, Burdsall & Ward Bolt & Nut Co., Port 
Chester, N. Y¥ 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof, Inc 2501 N. Keeler Ave., Chicago, Ill 

Southington Hardware M‘g. Co., The, Southington, Conn. 


Pressed Jenkintown, Pa. 


Standard Steel Co., Box 594, 
Screw i 


Whitney Corp., Nashua, N 
SCREWS, Self-Tapping 


American Screw Co., Providence, R. I 
Central Screw Co., 3519 Shields Ave., 
Continental Screw Co., New Bedford, 
Parker-Kalon Corp., 198 Varick, New 
Shakeproof, Inc., 2501 N. Keeler Ave., 


SCREWS, Set and Cap 
Allen Mfg. Co., Hartford, Conn 
Parker-Kalon Corp., 198 Varick, 


Chicago, Il. 
Mass 
York, N. Y 


Chicago, Ill. 


New York, N. Y. 


Republie Steel Corp., Cleveland, O 

Shakeproof. Inc., 2501 N. Keeler Ave., Chicago, Il. 
Standard Pressed Stee: Co., Box 594, Jenkintown, Pa 
SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 
Parker-Kalon Corp., 198 Var‘ck, New York, N. Y 
Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Hollow & Socket Head 
Allen Mfg. Co., Hartford, Conn. 

Central Screw Co., 3519 Shields Ave., 
Parker-Kalon Corp 198 Varick, New 
Standard Pressed Steel Co., Box 594, 


SCREWS, Lock Washer 


Chicago, Ill 
York, N. Y. 
Jenkintown, Pa 


Americ an Screw Co., Providence, R. I 

Bris ( , The, Waterbury, Conn 

( ae Screw Co., 3519 Shields Ave., Chicago, Ill. 

Chandler Products Co., Cleveland, Ohio 

Continental Serew Co., New Bedford, Mass 

Cc bit Screw Corp., New Britain, Conn 

Ir ational Screw Co., Detroit, Mich 

Lamson & Sessions Co., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio 

Parker-Kalon Corp., 198 Varick St., New York, N. Y 

Pawtucket Screw Co., Pawtucket, R. I 

Pheoll Mfg Co Chicago, Ill 

Russell, Burdsall & Ward Bolt & Nut Co., Port Ches 
ter oe 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof, Inc 2501 N. Keeler Ave., Chicago, Ill. 
Sems 

SCREWS, Machine. See Bolts, Nuts & 
Screws. 

SCREWDRIVING MACHINES. See Ma- 


chines, Screwdriving. 
SCREW MACHINE PRODUCTS, Fibre. See 
Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 
Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 72-80 Baker, Providence, R. I. 


Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 

Shimer & Sons, Samuel J., Milton, Pa 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Wood 
American Screw Co., 
Bristol Co., The, 
Central Screw Co., 3519 Shields Ave., Chicago, I). 
Chandler Products Co., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass 
Corbin Screw Corp., New Britain, Conn 
International Screw Co., Detroit, Mich. 
Lamson & Sessions Co., Cleveland, O. 
National Screw & Mfg. Co., Cleveland, O 
New England Screw Co., Keene, N. H. 
Parker Co., Charles, Meriden, Conn. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. I. 
Pheoll Manufacturing Company, Chicago, III 
Russell, Burdsal & Ward Bolt & Nut Co., 

ter, N. Y. 
Scovill Manufacturing Co., 65 


Providence, R. I. 
Waterbury, Conn. 


Port Ches- 


Mill, Waterbury, Conn. 














Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 
Southington Hardware Mfg. Co., Svuthingtun, Conr 
Whitney Screw Corp., Nashua, N. H. 


SEALS, Oil 

American Felt Co., Inc., Glenville, 

Garlock Packing Co., Palmyra, N. Klozure.’’ 

Gits Bros. Mfg. Co., 1840 8S. Kilbourn Ave., Chicago 
I 


Nn. 
Victor Mfg. & Gasket Co., P. O. Box 
Roosevelt Rd., Chicago, Il! 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1608 Park Ave., 
more, Ill 


SHADES, Mica 
Mica Insulator Co., 
: Y¥ 





Conn. 
1333, 575¢ 
Syc a 


Dept. 21, 196 Varick, New York 


New England Mica Co., 

SHAFTS, Flexible 

Stewart Mfg. Corp., F. W., 
Chicago, Il 

SHEETS, Brass, Bronze, Copper. See Brass 
Bronze and Copper; Phosphor Bronz 
Copper, Thin-Sheet. 


SHEETS, Electrical 


Waltham, Mass 


4311 Ravenswood Ave 


(For Sheet Steel, See Sheets. Steel.) 
Allegheny-Ludlum Steel Corp., Oliver Bldg., Pittsburg 
Pa 
American Rolling Mill Co., 920 Curtis, Middletown 
Ohio 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp., Subsidiary.) 

Follansbee Steel Corp., Pittsburgh, Pa. 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Div. of Andrews Steel Co 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHEETS, Iron Enameling 

American Rolling Mill Co., 920 Curtis, 
“‘Armco.”’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il. 

Newport Rolling Mill Co., Div. of Andrews Steel Co 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Tl. 


(United 


Middletown, 0 


(United 


SHEETS, Nickel. See Nickel. 
SHEETS, Steel 
American Nickeloid Co., Peru, Ill. (Pre-finished.) 


American Kolling Mill Co., 920 Curtis, Middletown, O 


Armco.’’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 


Follansbee Steel Corp., Pittsburgh, Pa 

Granite City Steel Co., Granite City, I. 

Newport Rolling Mill Co., Div. of Andrews Steel Co 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I. 


SHIPPING BAGS 


Ames Bag Co., 1991 E. 66th., Cleveland, O 
SILVER 
Sheet, Rod, Tube, Wire, Anodes 
Baker & Co., Inc., 113 Astor, Newark, N. J 
Handy & Harman, 82 Fulton, New York, N. Y¥ 
General Plate Div. of Metals and Controls Corp., 34 


Forest, Attleboro, Mass 
Mallory & Co., Inc., P. R., 
Wilson Co., H. A., 
SLATE 


Portland-Monson Slate Co., 


Indianapolis, Ind. 


105 Chestnut, Newark, N. J. ‘“‘Wilco 


Portland, Me. 


SLEEVING, Saturated. See Tubing, Yar- 
nished. 

SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES a TOOLS 


General Elec. Co., Schenectady, N 


Ideal Commutator Dresser Co., ives Park Ave., Syca 
more, Ill. 

SOCKETS, Lamp 

Alden Products Co., 186 N. Main, Brockton, Mass 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 5 
Div., Hartford, Conn. 

General Elec. Co., Section Q-2124. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

SOCKETS, Radio Tube 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden 


Mass. 
SOCKETS & SWITCHES, FLUORESCENT 


(Fluorescent Lamp Auxiliaries; Starter Switches 
Sockets, Resistor & Control Units, ete. See also 
Transformers & Condensers.) 
Alden Products Co., 186 N. Main, Brockton, Mass 
“‘Rotolok’’ (Sockets. ) 
Arrow-Hart & Hegeman Elec. = Industrial Control 


Div., Hartford, Conn. 
Clarostat Mfg. Co., Inc., 


(Sockets 
285 N. Sixth, Brooklyn, N. Y¥ 


(Resistor Units.) 
Doyle, Inc., James W., 311 N. Desplaines, Chicago, I)! 
General Electric Co., ‘Schenectady, N. Y. (Sockets. ) 
International Resistance Co., 405 N. Broad, Philadelphia. 
Pa. (Resistor Units.) 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


(Sockets & Starter Switches.) 


SOLDER, Self-fluxing 

Garden City Laboratory, 2744 W. 
Til. 

General Elec. Co., 
chandise Dept., 


37th Place, Chicago 
Section Q-2124. 

Bridgeport, Conn. 
Kester Solder Co., 4209 Wrightwood Ave., 
Ruby Chemical Co., 60 McDowell, 


SOLDER, Silver 

Baker & Co., Inc., 113 Astor, 

General Plate Co., Div., Metals and Controls 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, 
Fos.”’ ‘Easy-Flo.’ 


Appliance and Mer 
Chicago, I)! 
Columbus, O. 
Newark, N. J. 

Corp 


N. Y¥. “Sil 


Mallory & Co., Inc., P. R. Indianapolis, Ind. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J 
“Wilco.” 
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TO EXECUTIVES: 


NOW YOU CAN HELP 








The Treasury’s decision 
to increase the limitations 
on the F and G Bonds 
resulted from numerous 

requests by purchasers who asked the 
Opportunity to put more money into 
the war program. 


This is not a new Bond issue 
and not a new series of War Bonds. 
Thousands of individuals, corpora- 
tions, labor unions, and other organi- 
zations have this year already pur- 
chased $50,000 of Series F and G 
Bonds, the old limit. Under the new 
regulations, however, these Bond 
holders will be permitted to make 
additional purchases of $50,000 in 
the remaining months of the year. 
The new limitation on holdings of 
$100,000 in any one calendar year in 
either Series F or G, or in both series 
combined, is on the cost price, not on 
the maturity value. 


Save With... 





Series F and G Bonds are intended 
primarily for larger investors and may 
be registered in the names of fiduci- 
aries, corporations, labor unions and 
other groups, as well as in the names 
of individuals. 


The Series F Bond is a 12-year 
appreciation Bond, issued on a dis- 
count basis at 74 percent of maturity 
value. If held to maturity, 12 years 
from the date of issue, the Bond draws 
interest equivalent to 2.53 percent a 
year; computed on the purchase price, 
compounded semiannually. 


The Series G Bond is a 12-year cur- 
rent income Bond issued at par, and 
draws interest of 2.5 percent a year, 
paid semiannually by Treasury check. 


Don’t delay—your “fighting dollars” 
are needed mow. Your bank or post 
office has full details. 


War Savings Bonds 


This space is a contribution to America’s All-Out War Program by ELECTRICAL MANUFACTURING 








SOLDERING COMPOUNDS 


Stick, Paste, Flux, Salts, Fluid 
Burnley Battery & Mfg. Co., North East, Pa 
General Elec. Co., Section Q-2124. Appliance and Mer 


chandise Dept., Bridgeport, Conn 
Kester Solder Co., 4209 Wrightwood Ave., Chicago, Il 
MeGill Mfg. Co., Valparaiso, Ind., ‘‘Star,’’ ‘‘Crescent.’* 
Ruby Chemical Co., 60 McDowell, Columbus, O 


SOLDERING IRONS. See Irons, Soldering. 


SOLDERING POTS. See Pots ard Ladles. 
SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
American Automatic Electric Sales Co., 1033 W. Van 


Buren, Chicago, Il 
Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 


General Elec. Co., Schenectady, N. Y 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Jefferson Elec. Co., Bellwood, Ill 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J 


Roebling’s Sons Co., John A. Trenton, N. J 


SPEED REDUCERS 

Bodine Electric Co., 2256 W. Ohio, Chicago, Ill 
Cullman Wheel Co., 1352-E Altgeld. Chicago, Ill 
Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill 


Z~Y¥ Ny 
Ress 
ie leet dec 


SPIRAL 
WRAPPED 


SQUARE * ROUND 


RECTANGULAR 
Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 


eo N-WeL CUSTOM MADE 
HO aa 


20 years of special coil and 
transformer manufacturing for 
industry, laboratory, research 
and instrument makers. 

e Single units or in quantities 
e Units 1 watt to 30 KVA 

e Prompt shipments 

e Engineering service 


Write for 
bulletins 


NOTHELFER ~ 





WINDING LABS. 


119 Albemarle Ave., Trenton, W. 4. 








THE 


NORLIPP 


COMPANY 


Engineers.... 


be oe « Manufacturers 


Sub-contract facilities 
for die castings and 
metal stampings... . 


556 W. Congress St. Chicago, Il). 


PAPER 
Su BES 


ROUND, SQUARE and 
RECTANGULAR 










Spirally Wrapped of 
Dielectric Paper, Fish 
Paper, Acetate or Com 
Also Coil 
Forms, Bobbins, Spools 


Thiel) 


Write for Prices and Samples 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO, ILL. 





SPRINGS 


Accurate Soring Mfg. Co S817 W. Lake. Chicago, Il 

American Spring of Holly, Inc Holly, Mich 

American Steel & Wire Co., Kockefeller Bidg., Cleve 
land, O (United States Steel Subsidiary.) 

Barnes Co Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio. 

Gibson Co., Wm. D., Div., of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 

Hubbard Spring Co., M. D., 575 Central Ave., Pon 
tiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Instrument Specialties Co., Inc., Little Falls, N. J 

Muehlhausen Spring Corp., 900 Michigan Ave., Logans 
port, Ind 

Peck Spring Co., 12 Grove Ave., Plainville, Conn 
Raymond Mfg. Co., Div. of Associated Spring Corp., 


Corry, Pa 


SPROCKETS, Roller Chain 


Cullman Wheel Co., 1352-E Altgeld, Chicago, I! 
STAMPINGS, Metal 
Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill 


American Brass Co., Waterbury Brass Goods Branch, 


Waterbury, Conn. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 


Dante Elec. Mfg. Co., Bantam, Conn 

Dayton Rogers Mfg. Co., 2830 S. 13th Ave., Minneapolis, 
Minn 

Gibson Co., Wm. D., 


Div. of Associated Spring Corp., 


1800 Clybourn <Ave., Chicago, Il 
Hubbard Spring Co., M. D., 575 Central Ave., Pon 
tiac, Mich 
Hunter Pressed Steel Co., Lansdale, Pa 


Krueger & Hudepohl, Third & Vine, Cincinnati, O 


Lewyt Metal Prods. Mfg. Co., 66 Broadway, Brooklyn 
i. 

Linden & Co.. Inc.. 72-80 Baker, Providence, R. I 

Norlipp Co., The, 556 W. Congress, Chicago, Ill 

—— MacGuyer Co., 17 Virginia Ave., Providence, 
x 

Raymond Mfg. Co., Div. of Assoctated Spring Corp 
Corry, Pa 

Republic Steel Corp., Cleveland. Ohio 

Revere Copper & Brass, Inc. (Rome Mfg. Div.)., 230 
Park Ave., New York, N. Y¥ 

Shakeproof. Inc., 2501 N. Keeler Ave., Chicago, Ill 

Sherman Mfg. Co., H. B., Battle Creek. Mich 

Thomas & Skinner Steel Prod. Co., 1128 E. 23, In 
dianapolis, Ind 

STAMPINGS, Small, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 


ton, Del. 

Formica Insulation Co., 
cinnati, O 
General Electric Co Plastics Dept., 
Plastics Ave., TPittsfield, Mass 


4638 Spring Grove Ave., Cir 


Section E-5, 1 


Richardson Co Melrose Park (Chicago), Ill 

Synthane Corp Oaks, Pa 

Taylor Fibre Co., Norristown, Pa 

STARTERS, Motor. See Controllers, Mo- 
tor. 

STEEL BARS & SHAPES 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Follansbee Steel Corp., Pittsburgh, Pa 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky 

Republic Steel Corp., Cleveland, O. 


Ryerson & Son, Inc., Jos 


STEEL SHAFTING, 


T., Chicago, Ill 
Screw Stock 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 

STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See 
Iron Enameling. 


STEEL, Stainless 
Allegheny-Ludlun 
Pa 
American tolling 
Oo ““Armco.”’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary. ) 
Cold Metal Products Co., Youngstown, 
Republic Steel Corp., Cleveland, O 
Ryerson & Son, Inc., Jos. T., Chicago, III 


STEEL, Strip 

American Nickeloid Co., Peru, Ill 
American Rolling Mill Co., 920 
0 “‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg Cleve 
and, O (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp 

gristol, Conn (Cold Rolled Spring.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa 
States Steel Corp. Subsidiary.) 
Cold Metal Products Co., Youngstown, O 
Granite City Steel Co., Granite City, Ill 
Kepublie Steel Corp., Cleveland. O 
Roebling’s Sons Co., John A., Trenton, N. J. 
Ryerson & Son, Ine Jos. T., Chieago, Il 
Thomas Steel Co., Warren, O (Electro Zinc 
Brass & Bronze Coated, also Bright 
Thomastrip.’’ 


Nickel 

Uncoated 
STRAIN RELIEFS, Cord 
Belden Mfg. Ce 4633 W. Van 
General Elec. Co., Section Q-2124 


Sheets, 


Steel Corp Oliver Bldg Pittsburg} 


Mill Co., 920 Curtis, Middletown, 


Ohic 


(Pre-finished 
Curtis, Middletown, 





(United 


(Cold Rolled 


Copper 
Finish 


Buren, Chicago, Tl 
Appliance and Mer 


chandise Dept Bridgeport, Conn 

Walker Co., George, 118 Amsterdam Ave., Passaic, N. J 

STRIPPERS, Wire 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Pyramid Products Ce 2224 S. State, Chicago, Il 
Colonial,’’ ‘“‘E Z.’’ 

Wire Stripper Co., 1729 Eastham Ave., E. Cleveland, O 

STROBOSCOPES 

General Elec. Co., Schenectady, N. Y 


SWITCHES, Fixtures & Fan 


Arrow-Hart & Hegeman Elec. Co Industrial Control 
Div. Hartford, Conn 

General Elec. Co., Section Q-2124 Appliance and Mer- 
handise Dept., Bridgeport, Conn 

McGill Mfg. Valparaise lua Levolier 








SWITCHES, Heater 


Arrow-Hart & Hegeman Elec. Co Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept., Bridgeport, Conn 


SWITCHES, Level and Float 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Schenectady, N. Y 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ili 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


SWITCHES, Limit 


Acro Elec. Co., Dept. L, 3166 Fulton Rd., Cleveland 
Ohio. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied-Control Co., Inc., 227 Fulton, New York, N. Y 
“H-C." 

Arrow-Hart & Hegeman Elec. Co., Industrial Contr 
Div., Hartford, Conn. 

Barber-Coleman Co., Rockford, Ill 

General Control Co., Cambridge, Mass 

General Elec. Co., Schenectady, N. Y 

Mercoid Corp., 4217 Belmont Ave., Chicago, Il! 


Micro Switch Corp., Freeport. Ill 

Mu-Switch Corp., 38 Pequit, Canton, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


SWITCHES, Mercury 


General Elec. Co., Nela Specialty Div., Lamp Dept 
410 Eighth, Hoboken, N. J. ,‘‘Kon-Nec-Tors.”’ 

Jefferson Elec. Co., Bellwood, Ill. (Metal) 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, I)! 


Mercoid Corp., 4217 
Minneapolis- Honeywell 
S., Minneapolis, 
Powrex Switch Co., 


Chicago, Ill 
2810 Fourth Ave 


Mass 


Belmont Ave., 
Regulator Co., 
Minn. 

36 Pleasant, 


SWITCHES, Radio 


Watertown, 


Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
General Control Co., Cambridge, Mass. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I!) 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill. 
SWITCHES, Remote Control 








Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied Control Co., Inc., 227 Fulton, New York, N. Y¥ 
“——-G.* 
American Automatic Elec Sales Co., 1633 W. Van 
Buren, Chicago, III. 
Arrow-Hart & Hegeman Elec. Co., Industrial Contro) 
Div., Hartford, Conn. 
Clare & Co., C. P., 4719 West Sunnyside Ave., Chi 
cago, Ill. bE 
Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa © 
“‘Dunco.’’ b 
General Control Co., Cambridge, Mass ie 
General Elec. Co., Schenectady, N. Y 
Micro Switch Corp., Freeport, Ill 
Mu-Switch Corp., 38 Pequit, Canton, Mass 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
SWITCHES, Safety 
Adam Elec. Co., Frank, St. Louis, Mo - 
SWITCHES, Snap, Heavy Duty 
For Electric Range and Smal! Motor Control 
Acro Electric Co., Dept. L, 3166 Fulton Rd.. Cleveland 
Ohio. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y¥ 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford. Conn 
Chase-Shawmut Co., The, Newburyport, Mass 
General Elec. Co., Section Q-2124. Appliance and Mer 
chandise Dept., Bridgeport, Conn 
Micro Switch Corp., Freeport, Tl 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
S., Minneapolis, Minn. 
Mu-Switch Corp., 38 Pequit, Canton, Mass. 
SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I! 
SWITCHES, Thermostatic 
Fenwal Incorporated, 10 Main, Ashland, Mass 
SWITCHES, Time. See Timing Devices 
SWITCHES, Vacuum 
General Electric Co., Schenectady, N. Y 
Mercoid Corp., 4217 Belmont Ave., Chicago, Ill 
TACHOMETERS 
Biddle Co., James G., 1211-13 Arch, Philadelphia, Pa 
Durant Mfg. Co., 1962 North Buffum, Milwaukee 
Wis ‘*Productimeters.”’ 
Veeder-Root, Inc., Hartford, Conn 
Weston Electl. Instrument Co., 582 Frelinghuysen Ave —_ 
Newark, N. J 
‘ 3 ae 
TAGS, Terminal, Wire & Cable - 
National Band & Tag Co., Dept. 9-399, Newport, K 
TANTALUM 
Fansteel Metallurgical Corp North Chicago, Tl 
TAPE, Braided : 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
ny Bs 
TAPES, Cotton, Linen, Silk 
General Elec. Co., Section Q-2124. Appliance and Mer 
chandise Dept., Bridgeport, Conn 
Insulation Manufacturers Corp 565 W Washingt 
Bivd., Chicago, Il . 
Mica Insulator Co., Dept. 21, 196 Varick, New York 
ee es 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
TAPE, Adhesive, Fibre & Paper 
Minnesota Mining & Mfg. Co., St. Paul, Minnesota 
“*Scotch.’’ 
Paper Manufacturing Co., Philadelphia, Pa. ‘‘Neutrele 
TAPE, Extruded Plastics. See Plastics 
Extruded. 
TAPE, Mica 
General Elec. Co., Section M-112A. Appliance and M 
chandise Dept., Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W. Washing 
Blvd., Chicago, Il. . 
Mica Insulator Co., Dept. 21, 196 Varick, New Y a 
ye 
AU 
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THE development of new types of 
fighting equipment and the perfection of existing types calls for 
is precision- made special fastenings of unprecedented variety and 
Ss. 3 number. PROGRESSIVE is meeting this demand, speedily and 
y efficiently, by virtue of more than 40 years of experience “special - 
a 


izing in specials’. And while turning out intricate headed and 
threaded parts for the implements of war we are learning new 
short cuts, acquiring new skills that will make PROGRESSIVE 
an even more valuable source of supply to you when Victory 


: once again puts the emphasis on peace - time production. th (Hs E.- Ong 
ia, Pa bed 4 


) THE PROGRESSIVE MFG. COMPANY CHICAGO, ILLINOIS 


Torrington, Connecticut 
Export Address: 25 Warren Street, N. Y., N. Y. 
Cable: SIMONTRICE, New York 


— eee SRG SPERMINE RR 





‘<2 WITH DUE CREDIT 


Control 

The American Lava Corporation has expressed 

great regret that its June advertisement in ‘ 

th Ave Electrical Manufacturing was, in part, a copy “ 
of an admirable institutional advertisement 
previously used by the Varnish Products Com- 



















nd Mer 


\ amy 
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ZF 
Relay 


ago, | pany of Cleveland, Ohio. This inadvertence is 
contrary to their long established policy and 
ahaa they wish by this means to give due credit to G-M TYPE 27 
the originator of such a brilliant inspiration. A Relay of Unquestionable Supremacy for 


: AMERICAN LAVA CORPORATION a es 


phia, Pa TYPICAL CHARACTERISTICS* 








or 15g—Vibration and acceleration @ 40,000 feet— 
sen Ave Altitude @ 50 gram contact pressure (double make 

double break contacts) © 20 ampere contact capacity 
suit, at 30 volts d.c. (100 ampere inrush) @ 200 hour salt 


3 t spray test @ Pick up—5 volts (.36 watt) at 20° C. e 
1 W ~ oO help Nominal coil voltage—14 volts d.c. @ Coil wattage 
ay at 14 volts d.c.—2.8 watts at 20° C. © Dimensions— 
1Axl¥xl% inches high © Weight—5 oz. @ Box 


speed the Victory owe frame construction for superior strength and sturdi- 





and Mer ness @ Contacts protected from damage and dirt by 

Vashingt . . . bakelite box design @ Temperature range —40 to 

oats (1) Design greater performance into L 90°C. 

aren. the machines and equipment needed stale any apace ste ite 34 sate Sak aay onl oat be | 
‘ , ar oft, ») Iltshva A Write for further information. . } 

— for — war ¢ lfort r (2) ( tilize More Free samples of the above relay available on priority of A1K or | a) 

Neutrele efficiently all critical metals and ma- better. Request specification No. 12723. | 

Plasti¢ - ie ‘ —— ~ | 

terials. (3) Put all spare dollars into 5 2 if ae ft 
ona 0 U.S. War Bonds and Stamps. M_Zz wee 
. me ut mE 
— 4310 NORTH KNOX AVE. CHICAGO, U.S.A. 
New ¥ | RESETS BEE LES LESIONS IES 
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oTURID 


TAPE, Rubber and Friction 
General Elec. Co., Section M-112A. 
chandise Dept., Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 21, 196 Varick, New York 
N. Y 


Appliance and Mer 


United States Rubber Co., 1230 Sixth Ave New York 


7. 2 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
TAPE, Varnished Fabric 


Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
Turbo.”’ . 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N ‘Empire.”’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 


TERMINALS, Plain and Locking 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, II. 
Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, Ill 


TERMINALS & CONNECTORS 


Aircraft-Marine Prod., Inc., 286 North Broad, Elizabeth, 
N 


J 
Alden Products Co., 186 N. Main, Brockton, Mass 


American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N ; 


nN. 2 

Dante Elec. Mfg. Co., Bantam, Conn 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 
Iisco Copper Tube & Products, Inc Station ‘‘M’’ 
Cincinnati, (Mariemont) O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 
(Terminals and Terminal Plates.) 

Krueger & Hudepahl, Third & Vine, Cincinnati, O 


Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 
(For Fuses.) 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R 

Rajah Co., Bloomfield, N. J 

Sherman Mfg. Co., H. R., Battle Creek, Mich. 

Thompson-Bremer & Co., 1638 W Huvbaru, Chicage 
Til. 





B 4 VARNISH CAMBRIC TUBING, 
= nn SLEEVING, ETC. 


bie we insulation 
aoe ucts include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto neg a0 
Tubing, Radio (Spa- 
ghetti) Tubing, Inside 
Coated Saturated 
Sleeving and Fiberglas 
Tubing. 

BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA. 











EYELETS —Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC —Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 
Waterbury, Conn. 


70° F.—2400° F. 
Strip, Vane, Cartridge, Tubular 
immersion, Ring, & Air Heaters 


Furnace or Folded & Formed 
Elements for Higher Temperatures 


CATALOG SENT ON REQUEST 


HAROLD E. TRENT CO. 


Wilde & Leverington Ave. 
Manayunk Station, Philadelphia, Pa. 








TESTERS, Coil. See also Instruments. 


Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div. Hartford, Conn 

Barber-Colman Co., Rockford, Il 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
““Dunco.’’ 

General Electric Co., Schenectady, Pe. ae 

H.-B. Elec. Co., Inc., 2503 N. Broad. Philadelphia, Pa. 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm.’’ ‘‘Sensathern.’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., Freeport, Il) 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S. Minneapolis, Minn 

Spencer Thermostat Co., 103 Forest, Attleboro, Mass 
‘Klixon.”” 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Gas Accumulator Co., Electrical Div., Eliza 
beth, N. J. 

Barber-Colman Co., Rockford, Ill 

Cramer Co., Inc., R. W., Centerbrook, Conn 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
‘Dunco.”’ 

Eagle Signal Corp., Moline, Ill **Microflex,’’ ‘‘Poly 
flex.’’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I] 

Hansen Mfg. Co., Princeton, Ind. 

United Cinephone Corp., Torrington, Conn. 

Thompson Clock Co., H. C., Bristol, Conn 

Ward Leonard Flec. Co. 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TOOLS, Power 


Stanley Tools, Div. of the Stanley Works, New Britain, 
Conn 


TOOLS AND JIGS 
Acme Industrial Co., 207 N. Laflin, Chicago, Il 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


TRANSFORMERS 

For built-in applications to electrically operated ma 
chines, appliances and equipment. 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y 

Dano Elec. C¢ 93 Main. Winsted. Conn 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Tl 

Doyle, Inc., James W., 311 N. Desplaines, Chicago, TI 


Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York, N. Y 

General Control Co., Cambridge, Mass. 

General Elec. Co., Fort Wayne, Ind 


Jefferson Elec. Co Rellwood. 

Newark Transformer Co., 17 Frelinghuysen Ave., Newark 
N. J 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J 

Sola Electric Ce 2525 Clybourn Ave., Chicago, ITI 

Standard Transformer Corp., 1500 N. Halsted, Chicago 
Ill 

United Transformer Corp., 150 Varick. New York, N. Y 
Ward Leonard Elec. Co.. 34 South. Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TUBES, Ballast 
Amperite ¢ 61 Broadway, New York, N. Y 


TUBES, CERAMIC. See Cores, Resistor & 


Resistance Coil. 


TUBES, Paper 


Paramount Paper Tube Co., 801 Glasgow Ave., Fort 


Wayne, Ind. (Square, Rectangular. Round.) 
Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
rl (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn. 

Dante Elec. Mfg. Co.. Bantam, Conn 

Iiseo Copper Tube & Products, Inc., Station ‘‘M’’ 
Cincinnati. (Mariemont) O 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
HN. F. 


TUBING, Extruded Plastic. See Plastics, 
Extruded. 


TUBING, Laminated Phenolic 

ag Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

General Electric Co., Plastics Dept., Section E-5, 1 
Plastics Ave., Pittsfield, Mass. ‘‘Textolite.’’ 
Insulation Manufacturers Corp., 565 W. Washington 
Blivd., Chicago. Tl 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
ie 


National Vulcanized Fibre Co., Wilmington, Del 
‘*Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 

Synthane Corp., Oaks. Pa 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Ohmoild.’’ 


TUBING, Nickel Alloy 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Inc., 67 Wall, New York, 
N. ¥. “*Monel.’ 

General Plate Co., Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass. 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass. 


TUBING, Phosphor Bronze 

Ameriean Brass Co., Waterbury, Conn 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
mn 


TUBING & SLEEVING, Saturated, Var- 
nished Cambric Glass-Fibre, Impreg- 
nated, Spaghetti, etc. 


Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, 
ra. 


Brand & Co., Wm., 
““Turbo"’ 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-622-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washingtor 
Blvd., Chicago, Ill. 

mt Varnish & Insulator Co., Dept. 56, Irvington 


276 Fourth Ave., New York, N. Y 


a 


Mica Insulator Co., Dept. 21, 196 Varick, New York 
N. “*Empire.’’ 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

General Elec. Co., Section Q-2124. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Il. 

National Vulcanized Fibre Co., Wilmington, De! 
“*Peerless,”’ ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del 
““Fyberoid,”’ ‘‘Ohmoid.’’ 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. See also (¢ 
tacts, Metallic. 
Callite Tungsten Corp., 547-39th, Union City, N. J 
*“Kulgrid.”’ 
Cleveland Tungsten, Inc., 10008 Meech Ave., Cleveland 
Ohio. 
Fansteel Metallurcical Corp North Chieago. Til 
General Tungsten Mfg. Co., 502 23rd, Union City, N. J 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
Metroloy Co., Inc., 57 E. Alpine, Newark, N. J 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


UNITS & ELEMENTS, eetanes Heating 
General Electric Co., Schenectady, N. 

Rockbestos Products Corp., 775 Nicoll, “wa Haven, Conn 
Trent Co., Harold E., 619 N. 54th. Philadelphia, Pa 
Warren Elec. Appliance Co., Jamestown, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh 

Pa. ‘‘Chromalox.’’ 


VARNISH, Insulating 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-622-12. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Il 

Irvington Varnish & Insulator Co., Dept. 56, Irvington 
N. J 


Mica Insulator Co., _ Dept. 21, 196 Varick, New York 
N. Y. ‘*Linolac.’ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


VOLTMETERS. See Instruments 
WASHERS, Feit 


America Felt Co.. Inc., Glenville, Conn 
Western Felt Works, 4027 Ogden Ave., Chicago, Ill 


WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Spring Corp 

George K. Garrett Co., D & Tioga Streets, Philadelphia 
Pa 

Gibson Co., Wm. D., Div. of Associated Spring Corp 
1800 Clybourn Ave., Chicago. Il 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac 

ich 


Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Shakeproof. Inc., 2501 N. Keeler Ave.. Chicago, Il 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 
Il. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, III. 

Gihson Electric Co., 8349 Frankstown Ave., Pittsburgh, 


Pa. 
Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich 


ch. 
Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


WASHERS, Non-Metallic. See Fibre Vul- 
canized; Plastics; Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement 
General Elec. Co., Section Q-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 
Irvington Varnish & Insulator Co., Dept. 56, Irvington, 


N. J. 
Mica Insulator Co., Dept. 21, 196 Varick, New York 
a” Me 


WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, Il. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill 
Torrington Mfg. Co., Torrington, Conn. ‘‘Airistocrat.’ 


WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 


WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, [il. 

Universal Winding Co., P. O. Box 1605, Providence, 
R. I. ‘‘Leesona,’’ “‘Duo-Matic.”” 


WIRE & CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bidg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Anseonge Wire & Cable Co., 25 Broadway, New York 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, I!l 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Driver-Harris Co.. Harrison. N. J. 

Genera] Elec. Co., Section Y-721-12. Appliance and Mer 
chandise Dept., Bridgeport. Conn.  ‘‘Deltabeston.’ 

Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 


WIRE, Bare 

Aluminum Co. of America, Gulf Bidg., Pittsburgh, Pa 

American Steel & Wire Co., Rockefeller Bidg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
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Anaconda Wire & Cable Co., 25 Broadway, New York, WIRE, Ignition 
a Anaconda Wire & Cable Co., 
Ansonia Electrical Co., Ansonia, Conn me 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ih Belden Mfg. Co., 4633 W. VanBuren, Chicago, II! , Mich. 7 - wa 

Electric Auto-Lite Co., The, Wire Div., Port Huron Hoston Insulated Wire & Cable Co., Dorchester, Mass General Elec. Co., Section Y¥-721-12. Appliance and Mer- 
Mich Roebling’s Sons Co., John A., Trenton, N. J _chandise Dept., Bridgeport, Conn. “‘Deltabeston.”’ 

General Elec. Co., Section Y-721-12. Appliance and Mer General Electric Co., Schenectady, N. Y 


chandise Dept., Bridgeport, Conn WIRE, Insulated Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Phosphor Bronze Smelting Co., 2212 Washington Ave., See also Cable, Heavy Duty; Cord, Flexible Rea Magnet Wire Co., Inc., Fort Wayne, Ind. ' 
Philadelphia, Pa. (Phosphor Bronze.) American Steel & Wire Co., Rockefeller Bldg., Cleve Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 
Rea Magnet Wire Co., Inc., Fort Wayne, Ind land, O. (United States Steel Corp. Subsidiary. ) Rockbestos All-Asbestes 
Roebling’s Sons Co.. John A., Trenton, N. J Anaconda Wire & Cable Co., 25 Broadway, New York Roebling’s Sons Co., John A., Trenton, N. J. 
: ¥ Winsted Division, Hudson Wire Co., Winsted, Conn 
WIRE, Copper Clad Ansonia Electrical Co., Ansonia, Conn. WIRE Resistance 


Belden Mfg. Co., 4633 W 


Callite Tungsten Corp., 547-39th, Union City, N. J ““Colorubber.’ 


General Plate Co. Div. of Metals & Control Corp., 


34 Forest, Attleboro, Mass oston Insulated Wire & Cable Co., Dorchester, Mass Boston Insulated Wire & Cable ons en, Mass | 
Electric Auto-Lite Co., The, Wire Div., Port Huron, Driver Co., Wilbur B., Newark, N. J. “’Tophet, Cup, 
RE FORMS Mich ron, Fecraloy, Hilo Cobanic, Radiocarb, 
wi ‘ nt 7 General Elec. Co., Section Y-721-12. Appliance and Mer Radioalloy.”* : joa oot 
Aecurate Spring Mfg. Co., 3817 W. Lake. Chicago, Ill chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’ Driver-Harris Co., Harrison, N. J. “"Nichrome, Ad 
American Spring of Holly, Inc Holly, Mich General Electric Co., Schenectady, N. Y vance,”’ ‘‘Hytemco,’’ ‘“‘Nilvar,’’ “‘Magno,’’ ‘‘Comet,’ 
—. =. — — ee sean , Cleve Ilolyoke Wire & Cable Corp., 710 Main, Holyoke, Mass poy — Ohmar, Midohm,”’ 
and, ° nited States Stee orp. sSubdsidiary.) it be *roducts Corp., 775 Nicoll, New Haven. Conr 4 i, 4uc r ‘ ‘ - 
Barnes Co., Wallace, Div. of Associated Spring Corp., Rochtine's bate ‘Ga, te A Trenton. N. J Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Bristol, Conn United States Rubber Co., 1230 Sixth Ave., New York Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel, Copel 
Cuyahoga Spring Go., 10322 Berea Rd., Cleveland, Ohio N Y. *‘Chrome!-Alumel : 
Gibson Co., Wm. D., Div. of Associated Spring Corp., 7. Jelliff Mfg. Corp., C. O., 10 Pequot Ave., Southport, 
1800 Clybourn Ave., Chicago, Ill Conn. 
Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, WIRE, Magnet ss , a aie r 
Mich Acme Wire Co., New Haven, Conn “Enamelite,” WIRE STRIPPERS. See Strippers, Wire. 
Hunter Pressed Steel Co., Lansdale, Pa “‘Cottonite,"’ ‘‘Silkenite,’’ ‘‘Paperite,’’ ‘‘Celenite,’’ 
Muehlhausen Spring Corp., 900 Michigan Ave., Logans ‘*Heatex.’’ : ZINC : ‘ 
port, Ind American Steel & Wire Co., Rockefeller Bldg., Cleve- Sheet, Strip. Slab, Wire and Fused Metal , 
Peck Spring Co., 12 Grove Ave., Plainville. Conn land, O. (United States Steel Corp Subsidiary . New Jersey Zinc Co 160 Front, New York, N. ¥ 
Raymond Mfg. Co., Div. of Associated Spring Corp., Anaconda Wire & Cable Co., 25 Broadway, New York ‘Horse Head Special.”’ : 
Corry, Pa | ih 2 Platt Bros. & Co., Waterbury, Conn. (Fuse Metal, Wire 
Roebling’s Sons Co., John A., Trenton, N. J Ansonia Electrical Co., Ansonia, Conn and Strip.) 











Why You should be a regular reader of ELECTRICAL MANUFACTURING 


If you participate in the DESIGN, ENGINEERING or 

FABRICATION of machines, appliances or equipment 

that are electrically operated, you owe it to yourself to 

be a regular reader of ELECTRICAL MANUFACTURING. 

v Each month, ELECTRICAL MANUFACTURING brings 

you the timely and practical aid you need to cope with 

today’s urgent problems of engineering, design and 
production‘as they are related to product making. 

Edited in¥the specific interest of men like yourself, 

ELECTRICAL MANUFACTURING deals with all 
























50 ohms to 5 megohms 
Choice of tapers and 
taps. Shafts to re- 
quirements. 


eA ee 


Potentiometers and Rheostats 


* This Clarostat stabilized-element potentiometer or'| 
control cost a fortune. Yes, literally so. For years 
Clarostat engineers studied, tried, tested, no end of 
resistive coatings. Out of this tremendous expenditure 
of money, time, effort, has come the present Clarostat 
stabilized-element potentiometer. * The resistance 


value is accurate to begin with. It stays that way in | 


constant usage. Unaffected by humidity, temperature 
or other climatic conditions. Fully dependable. * That 
is why these controls are now found in fine instruments, 
critical electronic assemblies, many electrical devices, 
and of course radio sets. * Submit your requirements 
for engineering aid and quotations. 


@ We | ROSTAT Weajres acluring Cot 
tll ly ata 


i] 285-287 NORTH SIXTH STREET 
bed BROOKLYN, NEW YORK, U.S.A. 
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25 Broadway, New York ‘“Cotenamel,”"" ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 


Van Buren, Chicago, Il 


Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa Baker & Co., Inc., 113 Astor, Newark, N 












































Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Electric AutoLite Co., The, Wire Div., Port Huron, 


American Brass Co., Waterbury, Conn 


phases of product development . . . from the drawing 

board stage to the production of the finished product. 
ELECTRICAL MANUFACTURING is an authority 

on the application of electric power, heat and control 

to products; on how to specify and design-in a// elec- 

trical characteristics to machines, equipment and 

appliances. 


It is most conclusive and enlightening, too, in its 


No product maker, who seriously seeks to be in- 


feature articles on metals, materials, parts and finishes. 
formed, should miss a single issue! 


WHEN YOU NEED 


POWERFUL ECONOMICAL 
RELIABLE POSITIVE 
COMPACT QUIET 
DRIVES 


For your slow speed machines, requiring 1/50 
to 7% H.P., at speeds as low as .08 r.p.m., 
which will give years of trouble free service. 
WITHOUT USING 
BELTS — PULLEYS — CHAINS — SPROCKETS 
LINE SHAFTS OR SLIDE RAILS 
TRY 
one of the 47 types of 


a = 


ELECTRONICS 


Solves Field Problems on Their Home Grounds 


Interior Mobile Labo- -> 
ratory. Fully equipped 
for the testing and 


Laboratory research... skilled engineering ... exhaustive Ne eee 


equipment in the field. 


testing... precision craftsmanship...mean a lot! But they 


aren’t enough. ELECTRONIC MUST BE ABSOLUTELY SURE! 


That’s why we send engineers into the field, fully ones tiniealay wens tales 


. . . re i : non-spill storage battery for 0p 
equipped, to study the performance of Electronic Vibrator : ation of “Walkie-Talkie" 10 
equipment. Input Voltage, 4 V2 

7m > . j tt aor Output, Numerous voltages ' 
[ype Power Supplies under actual combat conditions. : ee cal dae a 
ments of equipment. Width, 3 


. we . . ‘ Length, 62”; Height, 4%’. 
The U. S. Signal Corps picture above was taken in the 


field, on one of the many assignments which keep Elec- 


tronic’s Mobile Laboratory rolling. Tough engineering begets sciatica 

eae en Bea s Operation. Dual Input, 12 or 24 

tough preducts and you won't find “softies” in American tanks! Volts; Continous Output, 500 

———— Volts at 200 Ma.; Intermittent 

Output, 500 Volts at 400 Ma.; 

ce nll alc 7 Yt laa 1 Jnwer & 1ec 4 . Efficiency, 55% to 60%; Reg- 

You will also find Electronic Power Supplies on planes, wr sang fortis fo 

m ° ° e on 12 Volts; Output Ripple, Less 

P-T boats, walkie -talkies, peeps, jeeps, half-tracks, mo- than % of 1%; Width, 814”; 

peeps, jee} 

Length, 13'%%@"; Height, 92” 

tle ; threrc = > shit: > : . {including Shock Mounting As- 
bile amplifiers, and other military equipment. aaa 


Oo 


LABORATORIES, ENG. iinoiansrous 





y using recharged 


age battery for op 
falkie-Talkie” ro 


nput Voltage, 4 Vs 


nerous voltages § 


int and plate requ 


sipment. Width, 3 
; Height, 4%”. 


ELECTRICAL MANUFACTURING 


Accurate Spring Mfg. Co. 123 
Acme Electric & Mfg. Co. 80 
Acme Industrial Co. 145 
Acme Wire Co. 143 
Adam Electric Co., Frank 124 
Aerovox Corp. 167 
Aircraft-Marine Products, Inc. 122 
Akron Porcelain Co. 16, 118 
Allegheny-Ludlum Steel Corp. 103 
Allen Mfg. Co. 161 
Allen-Bradley Co. 19, 20 
Altair Machinery Corp. 164 
Aluminum Co. of America 77 
American Automatic Electric Sales Co. 167 
American Felt Co. 100 
American Insulator Corp. 139 
9, 171 
American Nickeloid Co. 78 
American Screw Co. 6,7, 61 
American Spring of Holly, Inc. 

Amperite Co. 

Arkwright Finishing Co. 

Arrow-Hart & Hegeman Electric Co. 

Auburn Button Works, Inc. 


American Lava Corp. 


Bakelite Corp. 24, 25 
Baker & Co., Inc. 159 
Baldor Electric Co. 116 
Barber-Colman Co. 124, 157 
Becker Bros. Carbon Co. 158 
Belden Mfg. Co. Inside Front Cover 
Bentley-Harris Mfg. Co. 172 
Biddle Co., James G. 149 
Brainin Co., C. S. 132 
Brand & Co., William 67 
Bristol Co... .. 61 
Bunting Brass & Bronze Co. 4 
Burndy Engineering Co., Inc. 

Burnley Battery & Mfg. Co. 


Callite Tungsten Corp. 
Carnegie-Illinois Steel Corp. 
Celanese Celluloid Corp. 
Central Screw Co. 

Cerro de Pasco Copper Corp. 
Chace Co., W. M. 

Chandler Products Corp. 
Chicago Molded Products Corp. 
Chicago Rivet & Machine Co. 
Clare & Co., C. P. 

Clarostat Mfg. Co., Inc. 
Cleveland Tungsten, Inc. 
Cold Metal Products Co. 
Colonial Insulator Co. 
Continental Screw Co. 

Corbin Screw Corp. 

Corning Glass Works 

Crowe Name Plate & Mfg. Co. 
Cullman Wheel Co. 


Davis & Co., Inc., Dean W. 

Dejur-Amsco Corp. 

Dial Light Co. of America, Inc. 

Doyle, Inc., James W. 94 
Dow Chemical Co. 59 
Drake Mfg. Co. 84 
Driver Co., Wilbur B. 72 


Driver-Harris Co. 
Durant Mfg. Co. 


Electric Specialty Co. 
Electronic Laboratories, Inc. 
Eynon-Dakin Co. 


Fairbanks, Morse & Co. 
Fansteel Metallurgical Corp. 
Fenwal Incorporated 
Formica Insulation Co. 


G-M Laboratories, Inc. 

Garlock Packing Co. 

Garrett Co., George K. 

Gear Specialties, Inc. 

General Electric Co. 412, 13, 73, 
General Industries Co. 94, 
General Tungsten Mfg. Co. 

Gibson Electric Co. 

Gisholt Machine Co. 

Granite City Steel Co. 

Guardian Electric Mfg. Co. 

Guardian Flexible Couplings 


Hansen Mfg. Co. 

Hardwick, Hindle, Inc. 

Harper Co., H. M. 

Haydon Mfg. Co., Inc. 

Herzog Miniature Lamp Works, Inc. 
Heinemann Circuit Breaker Co. 
Hoskins Mfg. Co. 

Hotel McAlpin 

Hubbard Spring Co., M. D. 


Illinois Electric Porcelain Co. 
Ilsco Copper Tube & Products, Inc. 
Imperial Porcelain Works, Inc. 
Industrial Molded Products Co. 
Instrument Resistors Co. 
Instrument Specialties Co. 
Insulation Manufacturers Corp. 
International Nickel Co., Inc. 
International Resistance Co. 
International Screw Co.. 
Irvington Varnish & Insulator Co. 


Janette Mfg. Co. 
Johnson Bronze Co. 
Jones, Howard B. 


Kester Solder Co. 
Keuffel & Esser Co. 
Keystone Carbon Co. 
Klein & Sons, Mathias 


Knox Porcelain Corp... 


171 
157 
137 
151 

74 
147 
160 
118 
115 

69 

15 


16 


Krueger & Hudepohl 
Kurz-Kasch, Inc. 


Lamson & Sessions Co. 
Lectrohm, Inc. 

Lima Electric Motor Co. 
Linden & Co., Inc. 

Littelfuse, Inc. 

Lord Mfg. Co. 

Louthan Mfg. Co. 

Lovejoy Flexible Coupling Co. 


Magnatrol Valve Corp. 160 
Makepeace Co., D. E. 145 
Mallory & Co., Inc., P. R. 83 
Master Electric Co. Inside Back Cover 
McGill Mfg. Co. 165 
Mercoid Corp. 141 
Metroloy Co., Inc. 160 
Mica Insulator Co. 21 
Micro Switch Corp. 73 
Millen Mfg. Co., Inc., James 157 
Minneapolis-Honeywell Regulator Co. 113 


National Electrical Manufacturers Asso- 
ciation, Porcelain Group 16 


National Screw & Mfg. Co. 61 
New England Mica Co., Inc. 

New England Screw Co. 

New Jersey Zinc Co. 

Newport Rolling Mill Co. 

Norlipp Co. 

Norma-Hoffmann Bearings Corp. 

North American Electric Lamp Co. 

Nothelfer Winding Laboratories 

Numberall Stamp & Tool Co., Inc. 


Oakite Products, Inc. 

Ohio Electric Mfg. Co. 

Ohmite Mfg. Co. 

O’Neil-Irwin Mfg. Co. 

Oster Mfg. Co., John 
Owens-Corning Fiberglas Corp. 


Ozalid Products Div., 
General Aniline &;Film Corp. 


Paper Manufacturers Co. 
Paramount Paper Tube Co. 
Parker Co., The Charles 
Parker-Kalon Corp... . 
Par-Metal Products Corp. 
Pawtucket Screw Co. 

Peck Spring Co. 

Peerless Electric Co. 

Perkins Machine & Gear Co. 
Pheoll Mfg. Co. ef 
Phillips Screw Manufacturers 
Pioneer Gen-E-Motor . 

Platt Bros. & Co. 


Porcelain Group, National Electrical 
Manufacturers Association 


Porcelain Products, Inc. 
Portland-Monson Slate Co. 


(Continued on p. 176 


ren SSS 


\UGUST 1942 





ELECTRICAL MANUFACTURING bheiid _ 


Potter & Brumfield, Inc. 
Precision Paper Tukte Co. 
Progressive Mfg. Co. 
Pyramid Products Co. 


Rajah Co. 


Raymond Mfg. Co. 
Div. of Associated Spring Corp. 


Rea Magnet Wire Co. 

Reliance Electric & Engineering Co. 
Republic Steel Corp. 

Rex Rheostat Co 

Richardson Co. 

Rockbestos Products Corp. 
Roebling’s Sons Co., John A. 

Rogan Brothers 

Ruby Chemical Co. 


Russell, Burdsall & Ward Bolt & Nut Co. 


Ryerson & Son, Inc., Joseph T. 


SKF Industries, Inc. 


Saginaw Malleable Iron Div. 
General Motors Corp. 


Scovill Mfg. Co. 


ee 


SOUTH BEND LATHES are made in five sizes: 9”, 10”, 13”, 1414” and 


16” swings, with toolroom or manu 


(Continued from p. 1 
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Whitney Screw Corp. 
Wiegand Co., Edwin L. 
Wilson Co., H. A. 
Wire Stripper Co. 


Taylor Fibre Co. 
Thompson-Bremer & Co. 


Torrington Co. 


SOUTH BEND LATHES 


for Dependable Accuracy 


Batteries of South Bend Lathes have been selected for 
hundreds of war production plants because their de- 
pendable accuracy assures continuous trouble-free pro- 
duction hour after hour, day after day. Designed to 
stand the gaff of round-the-clock operation—precision 
built to retain their accuracy—South Bend Lathes will 
be easily convertible to peacetime production when 


the war is won. 


USE THIS BOOK FOR APPRENTICE TRAINING 


“How to Run a Lathe” — a practical reference 
book on the operation and care of metal work- 
ing lathes. For new workers and apprentices. 


facturing equipment. Also two 128 pages. 25c postpaid. 


sizes of Turret Lathes. Write for catalog. 


s$OoOU 


Dept. 


TH BEND 


South Bend, 


LATHE WORKS 


Indiana Lathe Builders For 385 Years 
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This variable speed drive combines all the advantages of an all-metal con:truction 
resulting in extreme compactness, infinitely variable speed, proven durability and «->- 
nomical operation. , a F 





ALL-METAL. The all-metal construction insures long life and the greatest possible 
freedom from interruptions to service. The design is extremely simple, consisting of a 
a ee 
cones. The position of the ring on the cones determines the speed of the output shaft. 


SIMPLE COMPACT DESIGN. Only with an all-metal drive is it possible to secure 


the compactness, simplicity, flexibility and economy that are so advantageous on modern 
ere Me tree 


a 


ae a ¥ INFINITELY VARIABLE SPEED. The output speed may be increased or decreased 
2s a ia, ava a CO ee UCM Le 
1: This “change in speed can be made at any time, while the unit is at rest or in motion. 


. 

tee RELIABILITY. Millions of hours of service in the field under actual operating 
een CU Ml ea Meum hm la) 
—s Ml Aa ee 


~ AVAILABLE WITH ALL TYPE MOTORS. The Master Speedranger is available in 


» the vast number of types that make up the complete Master line. 





HORSEPOWER. Now available in sizes up to and including 3 horsepower. 


SPEED RANGES. Three different ranges—3 to 1, 6 to 1 and ? to 1 are available. 


THE MASTER ELECTRIC COMPANY * DAYTON @ OHIO 
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